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Piston ring progress 


The experience with chrome under the most severe 
operating conditions was applied by Perfect 
Circle engineers to peacetime service in trac- 
tors and trucks. Improvements were made in 
ring design and plating techniques . . . aston- 
ishing records were established for economy, 
piston, cylinder and ring life 


i ODA 21 of the 25 automotive 


engine manufacturers using chrome rings as 
original equipment specify Perfect Circles. 


Perfect Circle Corporation, Hagerstown, Ind. 


Perfect Circle 


PISTON RINGS 


Lhe Standard of Comparison 
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If it's petroleum-powered ... 
there's a GLOBE to make it go! 


Mics distribution or original equipment . . . 40 basic 


Globe sizes and types offer you wide choice for every 
application. in addition, special models are made for special 
needs. Low freight costs and quick service are yours, too, 
from 13 factories strategically placed near your markets. 
Product uniformity is another Globe advantage. All 13 
factories employ identical standards, processes and equip- 
ment, You get Globe reputation, 26 years of engineering 
achievement have made these batteries known ‘round the 
world for “spinning power”, split-second starting and 
longer life. In fact, whatever your requirements, you'll 


SPINNING Pows, meet them better with Globe-Union built batteries. 


‘ORE iN Ty GLOBE-UNION INC., Milwaukee 1, Wisconsin 
Battery Production Plants At 


Atlante, Ga. @ Boston, Moss. © Cincinnoti, Ohio @ Dallas, Texas @ Emporic, Kons. @ Hastings-on-Hudson, N. Y. 
N.C 
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You can thank RAM SEY ENGINEERING 


for making egg-shaped holes serve as ROUND ONES... in car engines ! 


All America profits from an industrial “success story” in 
mass production. 


This story began 30 years ago. It all started because of 
the surprising fact that in those days when the round cy] 


inders in a car engine began to wear, they wore egg shaped 


Ramsey met that need with the Ramco Spring Inner-Ring. 
It did the job. Egg-shaped cylinder holes could be made 


to function almost like new, ine xpensively I 


A need was answered. Mass production at Ramsey began 
Today, the demand for Ramco Piston Rings, embodying 
the Ramco Spring Inner-Ring—as well as for the many 
allied Ramsey Products for industrial and car factory 


Makers of Ramco 10-Up Piston Rings, Ramco Inner-Rings 

Ramco Piston Skirt Stabilizers. Seal-Tite and Oil-Tyte Piston Rings 
Spirolox Retaining Rings, Spiro-Seo! Grease Seals and 

Dust Seals, and special rings for Automotive and industrial Application 
Pactories: St. Louis and Sullivon, Mo.; Fruitport, Mich.; 

Toronto, Canada. Ramsey Corporation, Genera! Offices 

St. Lovis 8, Missouri, a Subsidiory of Thompson Products, Inc. 


use—calls for mass production by the tens of millions 


each year from 5 Ramsey manufacturing plants 


These mass production economies have enabled Ramsey 
Engineering to constantly invest time and money in the 
development of new, special, patented machinery. This 
exclusive Ramsey machinery not only produces rings 


faster and at lower cost...but also with extra precision. 


That is why you can thank Ramsey Engineering for mak- 
ing egg-shaped holes serve as round ones. The resulting 
mass production is being reflected, year after year, in 
ever-higher precision standards for every product manu- 
factured by the Ramsey Corporation. 
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PISTON RINGS 


RETAINING RINGS 


SETTING NEW AND HIGHER STANDARDS FOR HARNESSING ENERGY TO MAKE ENGINES AND MACHINES BETTER SERVE AMERICA 


Geese 





You hear people say: ‘He is a good salesman, he takes care of his 
customer.”’ By this is meant that the salesman uses his special know- 
ledge, his influence with his employer, and his time and effort to help 
the customer get what he wants, be it products, information, technical 


data, terms or other extraordinary services. 


The Bunting organization through constant research, development 


of new equipment, and modernization of all production operations 


provides Bunting salesmen with the means of serving as well as selling. 


Ask any Bunting customer. 
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BRONZE BEARINGS + PRECISION BRONZE BARS + BUSHINGS 


THE BUNTING BRASS & BRONZE COMPANY «+ TOLEDO 1, OHIO «+ BRANCHES IN PRINCIPAL CITIES 
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loss _ HYDRAULIC POWER STEERING.. 


You . , , EASIER, SAFER STEERING FOR 
COMMERCIAL VEHICLES AND PASSENGER CARS 


Ross Hydrapower not only takes the physical effort out of 
steering—with increased safety—-but Ross Hydrapower also 


Model HP-70 gives in fullest measure the alert, responsive quality known 
One of Latest 
Developments in 


Ross Hydrapower Steering for almost a half century. 
Steering Program 


as “‘road sense’’—an outstanding characteristic of Ross 


Ross pioneering in assisted steering dates back to 1942 when 
Ross hydraulic power steering was chosen to solve the Army’s 


HYDRAPOWER 
- 4 then toughest steering problem—the 50-ton tank retriever. 


While most current Ross Hydrapower production is devoted 
to military needs—-as government requirements permit, Ross 
Hydrapower will bring new steering ease, safety and satis- 


faction to additional commercial vehicles and passenger cars. 


Cam & Lever STEERING 


ROSS GEAR AND TOOL COMPANY LAFAYETTE, INDIANA 
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Lives up to its name by haul 


Arm six-by-six 
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NEWEST MILITARY VEHICLES 


CONQUER SUB-ZERO COLD 


Reveal Details of Revolutionary 
New Heating Development for Army 


Now ready to roll. Specially equipped to keep rolling under 
th These Army 


boast increased personnel comfort, greater efficiency 


severest weather conditions! new vehicles 


in sub 
zero cold—all the results of an amazing new military heater 


the South Wind “978.” 


Simplified in design. Compact. This rugged forced air heater 
preheats, heats, and defrosts in any type of military vehicle —in 
temperatures as low as 70° below zero. Dependably safe because 
the combustion air system is completely separated from the 
ventilating air stream. Always fast acting because warm air cir 


culation doesn’t depend on engine heat 


Built to Army Ordnance specifications, the “978” has been 
the And 


because of its many exclusive advantages, promises to be influ 


standardized by Army for its winterization program 


ential in fashioning future designs for commercial car heating, 


too 
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What is the auto- 

motive industry 

going to want in 

brake lining for 

tomorrow's vehi- 
cles? How fast will they want them to 
decelerate? What temperatures will be 
created? How will they apply pressure 
...and how much? 

Academic questions? Not at Brakeblok. 
It has been our policy, for years, to look 
for tomorrow’s answers ... today. 

Our test fleet, for example, is equipped 
with specially designed instruments that 
will give us a complete history of any 
frictional material, under actual driving 
conditions. We can determine: rates of 
deceleration; pedal and line pressures; 
stopping distances at various speeds; 
effects of resultant temperatures; brake 


Brake Shoe 
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effectiveness and other pertinent data. 

We can determine what material or 
combination of materials will work best 
to save you time, work and money. 

Our facilities and our years of experi- 
ence with brake lining are available to 
you. We will be happy to have you use 
them. Address your request to American 
Brakeblok Division, 4600 Merritt Ave., 
Detroit 9, Michigan. 


BRAKE LINING 


AMERICAN BRAKEBLOK DIVISION 


DETROIT 9, MICHIGAN 





If you have a product where small size is both a 


big advantage and a big problem 
use of Torrington Needle Bearings. 

A full complement of small di- 
ameter rollers permits the distri- 
bution of loads over a large area. 
Needle Bearings have a smaller 


O.D. in relation to capacity than 


TORRINGTON 4///0/; | 


Needle eo Spherical Roller 


consider the 


Tapered Roller 


any other type of anti-friction bearing. Both 


civilian and military products can benefit from 


this and other Torrington Needle 
Bearing features. Ask our engi- 


neers to give you a helping hand. 


THE TORRINGTON COMPANY 


Torrington, Conn South Bend 21, Ind 


District Offices and Distributors in Principal 
Cities of United States and Canada 


EARINGS 


Straight Roller e Ball e Needle Rollers 
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NICKEL ALLOY IRONS 
develop improved properties 


plus all the basic advantages of plain cast iron 


PLAIN GRAY IRON is, structurally, a steel matrix con- 
taining graphite flakes. Engineering, physical, pro- 
cessing and service properties are wholly depen- 
dent upon the character and disposition of these 
flakes, and upon the nature of the matrix. 


The matrix of nickel alloyed irons closely re- 
sembles the pearlitic matrix found in high carbon 
steels, whereas the matrix of ordinary plain iron 
resembles that found in low carbon steels. Com- 
positions of nickel alloy irons can be adjusted to 
reduce “chill” in thin sections without risk of form- 
ing “spongy” regions in heavy sections. This pro- 
motes uniform strength, improved machinability, 
pressure tightness and wear resistance. 


Hardness in nickel cast irons results from im- 
provement of the matrix. Chilled areas and hard 
carbides, which impair machinability, are obviated. 
Nickel improves response to heat treating. In fact, 
use of nickel alone or with other alloying elements 
plays an important part in meeting a variety of 
requirements. 


Accordingly... nickel alloyed irons permit pro- 
duction of castings with high levels of the following 
properties: 


Strength 


Tensile and transverse strengths of castings are 
greatly increased by the addition of nickel to cast 
irons of properly adjusted base mixture. The ratio 
of compressive strength to tensile strength is re- 
tained. Greater uniformity of strength in thick and 
thin sections is achieved. 


Elasticity 


The elastic modulus increases with strength. In 
this respect nickel-containing irons of the high 
strength type possess good stiffness and do not de- 
form permanently under loads that would be dam- 
aging to irons of lower elastic modulus. 


Damping Capacity 


The damping capacity inherent in gray cast iron is 
not impaired by the presence of nickel. 


Wear Resistance 


The uniformly pearlitic matrix of nickel cast irons 
appreciably improves wear resistance. The uni- 
formly fine graphite flake distribution, achieved in 
suitably processed irons without formation of a 
poor wearing dendritic condition, affords optimum 
resistance to wear and galling. 


Pressure Tightness 


Characterized by dense grain structure and fine 
dispersion of graphite throughout, nickel alloy 
irons are close-grained and offer an extraordinary 
degree of pressure tightness under high hydrosta- 
tic pressures, without sacrificing machinability. 


Applications 


Heavy machinery frames and beds are typical of 
cast parts that benefit from the rigidity and good 
damping capacity of nickel cast irons. Cylinder and 
pump liners, gears, dies, machine tool ways, saddles 
and tables exemplify parts produced in nickel irons 
to assure greatly increased strength and wear re- 
sistance. And nickel alloyed iron is used for heavy 
duty brake drums to resist heat checking, thermal 
shock, wear and galling. The nickel cast irons are 
readily heat treated, and respond particularly well 
to flame and induction hardening. 

At the present time, the bulk of the nickel pro- 
duced is being diverted to defense. Through applica- 
tion to the appropriate authorities, nickel is obtain- 
able for the production of engineering nickel cast 
irons for many end uses in defense and defense 
supporting industries. 


The International Nickel Company, Inc. 
Dept. SAE J, 67 Wall St., New York 5, N. Y. 


Please send me booklet entitled, “Guide to the Selection 
of Engineering Cast Irons.” 


Name 
Company 
Address 


City 


THE INTERNATIONAL NICKEL COMPANY, INC. wew'vor's x.y 
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THE bh BI-METALLIC MOLECULAR BONDED PISTON 
Ib ES) IN DEVELOPMENT AND DESIGN ... 
i Em PROVEN PERFORMANCE 


There is no substitute for Proven Performance. 
That is why Cost Conscious Operators insist on 
genuine DUALOY*%, the original bi-metallic 
molecular bonded piston, for original and 
replacement pistons. 


DUALOY’* is the first successful bi-metallic 
piston. It pioneers the design and development 
of integrating maximum wear and minimum 
weight. It gives the heavy duty automotive in- 
dustry the first improvement in basic piston de- 
sign and proven piston performance. 


Whatever your piston problem, your engineers 
and designers can have the counsel of DUALOY* 
engineers to aid in the solution. Just ask for it. 
No obligation. 


SNAG S ET 


etter Pistons Since 1922 


*Trademark Registe 4 
zine & Mac! 


liary of Fairchild 


US/9 in the 3 . é 3 ided f 


UNITED ENGINE AND MACHINE COMPANY 


310 PREDA STREET . SAN LEANDRO, CALIFORNIA 
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@ Under present conditions we cannot always give you all 
the materials you require. But we can give you plenty of 
help through Revere’s Technical Advisory Service. And, 
our colleagues in American business tell us it’s a worth- 
while aid, too. We have been rendering this service for 
many years, and itis backed bya wealth of knowledge accu- 
mulated over a century and a half of working with metals. 

So, with your problems on the increase, as whose aren't 
these days, why not check us on what's bothering you and 
see if we can’t help. We are already helping others regard- 


ing the usage, to their best advantage, of the products 


they can get. 

Since two or more heads can produce more right 
answers than one, let's get together. You can get in touch 
with the Revere Technical Advisory Service through the 


Revere office nearest you. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N.Y 


+ . . 


Mills: Baltimore, Md.; Chicago and Clinton 11//.; Detroit, Mich, 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Peerywhere 


SEE “MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 





PROBLEM: 


How to braze silver contact to base metal 
to get maximum bond area 


GENERAL PLATE 


Provided the solution with a special solder 


and soldering technique 


A manufacturer of electrical switches had 
difficulty in obtaining the required bond area in brazing a 
silver contact to a base metal part. 


The problem was presented to General Plate engineers 
who provided the solution by developing a special solder 
and soldering technique. The result was a joint with 85% 
bond area which provided the necessary strength and 
electrical and thermal conductivity 


General Plate has extensive facilities for manufacturing 
brazed contact assemblies of various shapes. It will pay 
you to consult with General Plate on your problems. 


And if you are concerned with composite metal problems, 
it will pay you to talk with General Plate. Their vast ex- 
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perience in cladding precious to base metals, or 
base to base metals can overcome your problems... 
often reduce costs. 


General Plate Products include . . . Precious metals clad 
to base metals, Base metals clad to base metals, Silver 
solders, Composite contacts, buttons and rivets, Truflex ® 
Thermostat Metals, Alcuplate®, Platinum fabrication and 
refining, #720 Manganese Alloy. Write for information, 


SHEN Se TEE 


Have You a Composite Metal Problem? 
General Plate can solve it for you 


a 


GENERAL PLATE 


Division of Metals & Controls Corporation 
112 FOREST STREET, ATTLEBORO, MASS. 
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For the Sake of Argument 


“We” Approach .. . 


By Norman G. Shidle 


The “we” approach to directing people usually gets better 
results than the military or “do it’ method. At least that’s 
what a supervisor of men and women—noted for getting 
things done—once told us. 


His comments, as we recall them, ran something like this: 

Starting with “What do you say we try to get this out be- 
fore the end of the week”’ opens the way for valuable positive 
reactions by the receiver of the “order.” 


It gives him a chance to act on his own initiative, for one 
thing ...and that always means more aggressive, intelligent 
performance. He can think of himself as an equal partici- 
pant with the boss, too, which automatically gives the project 
increased importance in his eyes. It helps him to see the job 
as really worth doing—-because the boss is thinking of it as 
something worth his own participation 


All these possibilities work toward stimulating the man on 
the receiving end to fullest use of his talents. And when 
that happens, projects naturally get finished better and 
faster. 


There’s always the problem, of course, of the individual 
who responds sluggishly, if at all, to the “we” approach. 
Some people are like that. But, says our counselor, you can't 
afford to have many such people in your organization for 
very long. Those who act only under the whip of command, 
rarely, if ever, do bring their full talents into play, rarely do 
jobs good and fast. Besides, even the sluggard may do worse 
when whipped. So the “we” approach is a pretty good per- 
sonnel-selection tool—-when used with wisdom and patience 


The ‘we’ approach has a lot of supplementary benefits, 
also, both to the user and the receiver. It’s likely to provide 
more harmony, better feelings inside everybody concerned 
But its practical merit, our friend insists, is that it gets better 
business—and engineering—results 


He ended his little homily, however, with this warning: 
“We all know, of course, that ‘Honesty is the best policy, but 
he that operates on that policy is not an honest man.’ So, 
the ‘we’ approach is worse than any other when attempted 
by anybody who does not really feel it and mean it.” 
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The few minutes in the 
Bonderite Line can add years 


to fine paint finishes 


Ahead of the paint line comes the Bonderite 
line. The nation’s most carefully finished 
products travel a Bonderite line, and in a 
few minutes acquire a nonmetallic coating 
which is corrosion resistant and is a per- 


fect base for paint. 


These few minutes in the Bonderite line can 
add years to the service and appearance life 
of products from automobiles and home ap- 
pliances to military equipment and supplies. 
Bonderite is extremely versatile, easy to 
control, uniform in results, dependable in 
operation, economical to use. Works as well 


in immersion tanks for limited production as 
on the largest mass production lines. 

Get complete information on Bonderite now. 
Write today! 


BONDERITE corrosion resistant paint base Parker Rust Proof Company 


BONDERITE and BONDERLUBE—aids in cold forming of metals 2181 E. MILWAUKEE AVE. 
DETROIT 11, MICHIGAN 
PARCO COMPOUND—rust resistant *Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat. Off. 


PARCO LUBRITE—wear resistant for friction surfaces 
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Stromberg Carburetor 
PS-5C used on Le Sabre 


the automotive future—a low sleek sports 
tic, sweeping lines of a jet aircraft is how 
Pri describes its new car, the Le Sabre. 

Every adw ted engineering and styling feature was planned 
wi ithe thought of finding out if the futuristic ideas of today 
ight tprove to be the accepted standard of tomorrow’s 

we! Mional motor car. 
example, although Le Sabre carburetion presents an 


entirely new problem due to the use of methyl alcohol, 


together with current premium fuel, the carburetor itself is 


@ispecially designed Stromberg*—the quality carburetor on 


téday’s conventional motor car. 


For any car manufacturer planning for future requirements 


or meeting today’s need for finer, more dependable carbu- 


retion—Stromberg is the answer. aes. 0.5. PAT. OFF. 


MACHINE DIVISION OF 
ELMIRA, NEW YORK 





1952 Annual Meetin 
Brings 57 
Papers by 
89 Authors 


VERY one of SAE’s 12 Professional Activities 

brought to the 1952 SAE Annual Meeting facts 
and ideas for the whole Society membership. A 
minority of the papers contributed solely to the 
specialized fields in which their authors work 
Power steering, engine bearings, iron and steel de- 
velopments, performance of fuels and lubricants 
and scores of other topics had broad technical in- 
terest. Dramatic news about guided missiles, mili- 
tary vehicle tests, and Munitions Board operations 
touched common interests in national defense de- 
velopments. 

This 1952 Annual Meeting—held Jan. 14 to Jan 
18 at the Sheraton-Cadillac Hotel in Detroit—had 22 
formal technical sessions. In the writing of its 57 
technical papers, 89 authors participated. In ad- 
dition, scores of technical and administrative com- 
mittee meetings were held during the week. 
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1951 SAE President Dale Roeder and 1952 SAE President 
D. P. Barnard both spoke at the Annual Meeting Dinner 


The Annual Business Session of the Society was 
held on Tuesday evening, Jan. 15 at 8 p.m 

A high spot of the week, as usual, was the Annual 
Meeting Dinner where some 4000 members and 
guests heard Dr. Kenneth McFarland’s inspirational 
talk about men and motives and actions. Dr. Mc- 
Farland is educational consultant, General Motors 
Corp. Master of Ceremonies at the big affair was 
Elmer A. Clark, vice-president of The Budd Co 
1951 SAE President Dale Roeder and 1952 SAE 
President Dr. D. P. Barnard both spoke at the din- 
ner, where SAE Detroit Section Chairman W. H 
Graves opened the speaking program with words of 
welcome from the Annual Meeting’s host Section 

Entertainment feature of the Dinner was a series 


Continued on Page 61 
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Quality Control Panel members were: Secretary John Santi, Marquette University; E. R. Meyer, Eureka Williams Corp.; |. N. Berrettoni, Dr. J. N 
Berrettoni G Associates; Panel Leader H. A. Weissbrodt, International Harvester Co.; Carl Slathar, Minneapolis-Moline Co.; E. L. Fay, Deere & Co 
and W. H. Smith, Ford Motor Co. 


Quality Control Panel 


EPOE RY 
( 


John Santi, « 


Panel leader was H. A. Weissbrodt, International Harvester Co 


Question: problem is greatly reduced since corrective 
What can be done when a large number of cus- measures can be applied during the job. 
tomers specify different quality levels in the 
same assembly? 

Answer: 

There is no specific cure for this problem but Question: 

much can be done by the sales department to What is the best way to sell quality control to 

to reduce the number of quality levels. It can management in a particular plant? 

unite the requirements of the customer with Answer: 

the specifications of the vendor Correct one of the outstanding problems in the 
plant. For example, after determining the per- 
centage of scrap and picking the greatest per- 

Question: centage of failures, apply quality control 
How is scrap and rework recorded in quality methods to overcome the cause of these failures. 
control when applied in foundries? Another important selling point is the fact that 

Answer: data can be presented in such a form that 
When quality control techniques are used, this supervision and labor can understand it. 
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Production Panels 


Summaries of questions and answers from three panel discussions on pro- 
duction problems are presented on this and following pages. These three 
panel discussions were among the seven panel discussions sponsored by the 
SAE Production Activity at the SAE National Tractor Meeting last Sept. 10. 


Question: 
Must equipment and gages be changed with 
the introduction of quality control? 

Answer: 
To properly record dimensions on charts, it is 
necessary that air-type gages be at the opera- 
tion involved; for example, “go” and “no-go” 
gages, either internal or external, would not be 
sufficient to determine the range of perform- 
ance. It is suggested that air-type gages be 
used on internal dimensions, and some develop- 
ment is now in process for rapid checking of 
O. D. dimensions. At the present these dimen- 
sions are often checked with micrometers by 
the roving inspector who posts the charts. 


Question: 
What types of control charts and gages are used 
in a cut and punch department? 

Answer: 
Two types of charts meet these requirements 
the Bar X and Range charts if the parts are 
inspected dimensionally, and a P chart to plot 
the percentage of defective parts if “go” and 
“no-go” gaging is used. Requirements of dif- 
ferent jobs determine the calibration of the 
gages and charts. Some jobs may require 
micrometer measurements, and charts will be 
in terms of thousandths of an inch, whereas, 
1/16 in. is perfectly suitable for other jobs. 


Question: 
Does quality control increase inspection? 
Answer: 
Most companies using quality control find that 
it usually decreases inspection. 


Question: 
What quality of men are required as inspectors 
in a foundry? 

Answer: 
They should be selected on the basis of their 
background and potential ability to perform the 
work of quality control men or inspectors 
Then, they should be taught the job by com- 
petent men. 
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Question: 
Can any suggestion be offered for a rational 
determination of acceptable quality level? 
Answer: 
Sampling tables may be selected for a desired 
AQL. However, different jobs will require that 
the AQL take into consideration the minimum 
and maximum percentage of defectives allow- 
able to fill the requirements of the particular 
job. 


Question: 
How should quality 
labor unions? 
Answer: 

This is an all-important question and is one 
program where management and labor are on 
common ground. It is advised that top man- 
agement meet with top supervision and mem- 
bers of the bargaining committee to explain 
the fundamentals of the quality control pro- 
gram and its benefits to both groups. Two 
points in particular should be stressed: (1) 
conservation of critical material by reduction of 
scrap; and (2) improvement in the quality of 
the product, which will result in satisfied cus- 
tomers, repetitive sales, and therefore job secur- 
ity. This program should be carried on con- 
stantly (similar to a safety program) with slo- 
gans posted periodically at strategic points in 
the plant to keep the quality control program 
constantly before the employees. This applies 
not only to production men but also to office and 
service departments, such as tool room, machine 
repair, electricians, and so forth 


control be presented to 


Question: 
How should inspection be handled in regard 
to qualification of labor or management? 
Answer: 
Inspection and quality control should definitely 
be considered as part of management and 
should function as such. Inspection consists 
primarily of making routine checks and meas- 
urements of parts, and checking these dimen- 
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Sions against specifications. Quality control 
techniques, however, utilize the information 
gathered by these inspections, statistically ana- 
lyzing them to determine the capabilities of a 
process, as well as to make predictions of 
quality on the basis of sample inspecting. In 
addition, quality control serves as a tool for the 
inspection department, and as an aid to the 
production foreman 


Question: 
How does the pay of an inspector on quality 
control compare with the pay of a product in- 
spector? 

Answer: 
Generally speaking, the pay should be on the 
same level as when the inspector was formerly 
on 100% inspection. He is trained to cover the 
area to which he is assigned and record his find- 
ings on the chart. Knowledge required is 
fundamental and no greater responsibility is 
involved, therefore the labor grade should be 
the same as the bench inspector 


Question: 
Where does inspection leave off and quality 
control take over (or vice versa) to avoid over- 
lapping of duties and responsibilities? 

Answer: 
With quality control methods in a plant, the 
inspection department functions in the normal] 
manner. But the quality control department 
sets up sampling and inspection plans, as well 
as systems of charting and recording, which 
the inspection department carries out. Very 
often the quality control department assists 
the head of the inspection department in set- 
ting up standards and policies of inspection 
However, the inspection department still re- 
tains its responsibility for checking the parts 
and maintaining records. In many plants both 
come under the supervision of the chief inspec- 
tor, not as separate departments. 


Question: 
How should quality control be applied on a 


product where the human element is involved, 
for example, hammerman in a forge shop where 
dies and equipment are satisfactory? 
Answer: 

By analyzing the charts and records of the 
job (utilizing correlation techniques), it is pos- 
sible to isolate the effect of the man and the 
machine from the overall variations. Prob- 
ability curves for more than one operator or a 
continuous control chart through various shifts 


Production Panels 


will bring out the effect of the individual opera- 
tor upon the operation 


Question: 
How do you trust the men who are taking the 
data? 

Answer: 
It is often possible to spot faulty records by spot 
checking the data and maintaining regular 
checks on the data. Some plants have utilized 
quality control men to police the work of those 
who record the data. 


Question: 
Should engineering be part of the quality con- 
trol department. 

Answer: 
The quality control department functions best 
as a separate department, though it should have 
the cooperation of the engineering department 


Question: 
Is it practical to set up a quality control in- 
spector with the authority to stop a job which 
has gone wrong? 

Answer: 
No, that function is the responsibility of the 
production foreman, assuming he is of the 
proper caliber. 


Question: 
When a lot fails to pass sampling inspection, 


who should do the detail inspection of said lot 
the inspection department or the department 

that produced the defective work? 

Answer: 

The production department should do the de- 

tailed segregation. However, this work often 

falls back on the inspection department because 

of agreements in the union contract. 


Question: 
What are the advantages of quality control over 
100% inspection? 

Answer: 
One hundred percent inspection normally does 
not offer any more information about the job 
than a sampling based upon quality control 
methods. Consequently, much additional cost 
and time is consumed with no gain. In addi- 
tion, quality control methods offer an analysis 
as to the troubles with the job, whereas 100% 
inspection merely presents a historical record 
of it. 
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Panel members lend a willing ear to comments made by Igor Kamlukin, Allis-Chalmers, at the panel discussion on gears. 


Production Panels 


(Left to right) A. S. 


Black, Fellows Gear Shaper Co.; J. C. Straub, American Wheelabrator and Equipment Corp.; N. T. Nilson, International Harvester Co.; Fred Bohle, 


Illinois Tool Works; Panel Leader B. W. Keese, Timken-Detroit Axle Co.; 
John Deere Waterloo Tractor Works 


Co.; Kamlukin; B. G. Rich 


Gears Panel 


F. H. Boor, Timken-Detroit Axle 
Harnischfeger Corp 


Charles Staub, Michigan Tool Co.; 
and Secretary Donald Rieff 


Donald Rieff, ... 


Panel leader was B. W. Keese, Wisconsin Axle Division, Timken-Detroit Axle Co. 


Question: 
What is the 
production? 
Answer: 
Output increases but not directly since slower 
feeds are required. Quality is decreased—to 
the extent that there is a point of maximum 
return beyond which it is not advantageous to 
use multi-thread hobs 


place of multi-thread hobs in 


Question: 
Can unground hobs be used to advantage in 
shaft splining or cutting of gears? 

Answer: 
Manufacturing costs are approximately 15 to 
20% lower with unground hobs, but poorer 
quality jobs generally result. Satisfactory re- 
sults have been obtained when the lead is not 
too great. Type of equipment used and method 
of tool mounting are important. 


Question: 
When gears are tip relieved is that the same as 


reducing the O. D. and involute action? 


Answer: 
Yes, some manufacturers actually increase the 
gear outside diameters the amount of tip relief 


to compensate. 
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Question: 
Which is better 
Answer: 
With fixed or on-sliding gears it does not make 
much difference which method is used. Keying 
is cheaper, but splining gives more contact 
surface on soft bores. Splining is better on 
Sliding gears because of the greater contact 
surface and the ability of multiple splines to 
carry greater loads. 


keying or splining of gears? 


Question: 
Why is involute splining becoming popular? 
Answer: 
Involute splining is becoming popular because 
of the ease in manufacturing; inaccuracies do 
not affect the job as much as in straight 
splining. 


Question: 
What factors must be considered in selecting 
the pitch to use with involute splines? 

Answer: 
Smaller pitch splines weaken the shaft less; the 
shaft usually fails before the key. Finer pitches 
allow less initial hub wall thickness. Load 
carrying capacity, type of material, and depth 
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of penetration in a carburized member all have 
a bearing upon the selection. 


Question: 
Can spur gears be made as quiet in operation 
as helical gears? 

Answer: 
No. 


Question: 
Is the gear noise problem always solved by ac- 
curate gears? 

Answer: 
No, while the entire job must be accurate, each 
job requires a special approach to overcome 
noise. 


Question: 
What are some of the factors which must be 
considered in selecting the finish for produc- 
tion cut gears? 


Heat — Treating 


Question: 
How will the increasing shortages of alloying 
materials affect availability of alloy steels? 


Answer: 
Alloy users will have to resort to carbon steels of 
high carbon content. Boron steels will also be 
used for section sizes up to those where shrink- 
age and distortion become excessive. 

Many parts have previously been made from 
steels of unduly high alloy content. Stress 
studies of such parts may show that—with little 
or no redesign—carbon steels will suffice. 


Production Panels 


Answer: 
Too fine a finish presents lubrication problems. 
Gear velocity is also important. 


Question: 
How do boron steels fit into the gear materials 
picture? 

Answer: 
Results are still questionable, but shrinkage is 
greater than in comparable ordinary steels. 
Distortion problems are arising, but higher heat 
and a fast quench are solving some of them 


Question: 
What role does shot peening play in determin- 
ing the life of gear teeth? 

Answer: 
While static strength is not increased by shot 
peening, at least 15% increase in life can be ex- 
pected. The heavier the sections involved, the 
more shot peening can be used to advantage. 
Prior to machining, shot peening has little 
effect. It should be done after hardening. 


Panel 


Al Mayer, 


Panel leader was J}. T. Schoen, Marquette University 


Question: 
What about marquenching boron steels? 


Answer: 


Marquenching can be done in either a hot salt 
bath or a hot oil bath. In heat-treatment, 
marquenched parts suffer less distortion and 
decarburization but require longer treatment. 


Question: 
Why do we get soft spots on the bar stock we 
harden? 
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Answer: 
The soft areas have been decarburized. This 
might be avoided by hardening by induction 
heating. Some say you can’t reheat an induc- 
tion-hardened piece, but at least one company 
does it successfully. 


Question: 
Would it be wise to flame-harden 
shafts of 2-in. diameter? 


SAE 1045 


Answer: 
Flame hardening is usually applied to large 
gears. It is not recommended for smaller ob- 
jects—induction hardening is better. 


Question: 
We are thinking about installing our own heat- 
treating department to treat about fifty SAE 
4320 gears a day. The pieces are about 9 in. in 
diameter and weigh 10 lb What kind of 
equipment should we buy? 


Answer: 
Salt-bath heat-treat equipment is best for this 
type of small-production shop. Gas equipment 
could be used but is preferable only for shops 
where loads are over 200 lb per hr. 


Question: 
What materials can be substituted in furnace 
equipment for the now-hard-to-get nickel 
alloys? 

Answer: 
Carbon steel is working fairly well for skid rails 
and radiant tubes. However, the carbon-steel 
tubes are short-lived. 

Certain other parts 

ceramics. 


are being made of 


Heat-Treating Panel 


tw srerce 


4 CLARK 
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Question: 
What are the comparative advantages of cya- 
niding and nitriding? 


Answer: 

Cyaniding is better for light case work, but 

cyanide is expensive and increasingly scarce. 
Nitriding is cleaner and safer to use. It 

incurs a little distortion, but the distortion is 

easy to correct. Case depths as shallow as 

0.015-0.030 in. are possible on very small parts 

processed in a rotating table system. 


Question: 
How is the machinability of the 14BXX series? 


Answer: 


Machinability is not very good. The higher the 
carbon, the poorer the machinability. 


Question: 
Do you or don’t you need core hardness in a 
carburized gear? 

Answer: 
The experts differ on this one, but don’t forget 


that as core hardness increases, case depth de- 
creases. 


Question: 
What plain carbon grades would you suggest for 
axle shafts? 


Answer: 
SAE 1045 and SAE 1055 are good plain carbon 
steel grades to try. The shafts should be 
normalized, then machined, and finally induc- 
tion hardened. 


' CC ALEXANDER © 


L. W. Steege, John Deere Waterloo Tractor Works; L. E. Webb, Clark Equipment Co.; Panel Leader J. E. Schoen, Marquette University; |. H. 
Clark, International Harvester Co.; E. E. Alexander, Caterpillar Tractor Co.; C. |. Wesley, Wesley Heat Treating Co.; and Walter Holcroft, Holcroft 


& Co., were the members of this panel 
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Secretary was Al Mayer, Marquette University 
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Engine wear increases rapidly with decreasing cylinder wall 
temperature in the 100 to 150 F range 
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Fig. 2—Low temperature engine wear increases in essentially a straight 
line relationship with increasing sulfur content in fuel 
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Fig. 3—As little as 1 to 2% alcohol in alcohol-gasoline blends has a 
definite effect on low temperature wear 


Rate 


YPES of fuels and lubricants used in internal com- 

bustion engines play a major role in determining 
the wear which takes place at low engine operating 
temperatures. Recent radioactive tracer tests on 
two single cylinder laboratory engines indicate that 


e Low temperature wear increases in essentially a 
straight line relationship with increasing sulfur con- 
tent in fuel in the range of 0 to 0.25% sulfur. 


e As little as 1 to 2% alcohol in alcohol-gasoline 
blends results in a definite increase in low tempera- 
ture wear. 


e Use of a properly compounded lubricant reduces 
wear at low operating temperatures 


Wear Greatest at Low Jacket Temperatures 

Studies were made of engine wear at low water 
jacket temperatures since wear is most serious under 
that condition. To illustrate this point, a C.O.T 
(Cooperative Oil Test) engine was operated at mod- 
erate speed and light load over a range of cylinder 
wall temperatures from 100 to 250 F. The data, see 
Fig. 1, show that wear was small and essentially 
linear between 160 and 250 F, but that it increased 
rapidly with decreasing temperature in the 100 to 
150 F range 


Sulfur Content Important 


A series of low temperature tests run on a CFR 
engine demonstrated the importance of sulfur con- 
tent in fuel. Tests were carried out with a variety 
of fuel types, with varying amounts of tetraethy] 
lead, and with both naturally occurring and added 
sulfur. Wear was found to increase in essentially a 
straight line relationship with increasing sulfur 
content in the range from 0 to 0.25% sulfur. (See 
Fig. 2.) Results showed that the quantity of sulfur 
in fuel is by far the most important fuel variable 
from the wear standpoint—fuel type, sulfur source 
and tel content have a negligible effect. 


Effect of Alcohol-Gasoline Blends Studied 


The effect of alcohol in alcohol-gasoline blends on 
low temperature wear was also studied. Data ob- 
tained on C.O.T. engine tests attested to the adverse 
effect of this fuel variable. (See Fig. 3.) As little 
as 1 to 2% alcohol showed a definite increase in 
wear. 

Acidity of the exhaust gas increased with in- 
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H. R. Jackson, F. C. Burk, L. J. Test, and A. T. Cowell 
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Fig. 6—Higher and higher additive concentration results in lower and 
lower wear, but a saturation effect exists 
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Fig. 7—Proper selection of base stock and additive type and 

concentration reduced low temperature wear by a factor of 

approximately 70 to 1, taking into consideration the two ex 
tremes encountered in the test work 


creasing amounts of alcohol. It would thus appear 
that alcohol during combustion forms more cor- 
rosive products than does gasoline. 


Proper Selection of Lubricating Oil Can Help 


The desirability of using an additive type lubri- 
cating oil was established by several investigations. 

CFR engine tests showed the wear differences 
which occur with various non-additive lubricating 
oils under low jacket temperature conditions. (See 
Fig. 4.) Oils from different crude sources and 
treated by different refinery processes were included. 
They were all of SAE 20 classification, and represent 
typical stocks used in motor oil blends. 

It has not been possible to relate the wear differ- 
ences found to any physical property of the oils. 
But it appears that differences in refining pro- 
cedures and crude source combine to effect low 
temperature wear rates. It is thus important 
when designing a finished motor oil blend—to begin 
with a base stock that permits a minimum of wear 

Other tests on the CFR engine, however, brought 
out the fact that certain types of oil additives have 
the ability to reduce low temperature wear. (See 
Fig. 5.) Two chemically similar alkaline metallic- 
organic detergent additives, X and Y, were tested, 
and one ‘vas found to be approximately twice as 
effective in reducing wear as the other. 

The effect of various percentages of additive Y in 
base oil D is shown in Fig. 6. 

Higher and higher additive concentration resulted 
in lower and lower wear. There is a saturation 
effect, however, in that the first several percent of 
the additive effected the largest proportional drop 
in wear. 

Taking into consideration the two extremes en- 
countered in the test work, proper selection of base 
stock and additive type and concentration reduced 
low temperature wear by a factor of approximately 
70 to 1. ( See Fig. 7.) Thus the deleterious effect of 
low temperatures on wear can be reduced by the use 
of a properly compounded lubricant. This is shown 
in Fig. 8 which gives the wear comparison between 
a base and additive oil on the same chart. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 
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Fig. 8—Use of a properly compounded lubricant reduces engine wear at 
low temperatures 
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Based on Discussion 


N the ensuing discussion, other researchers (1) 
noted which variables carry the greatest weight 
when all are present; (2) pointed out that con- 
clusions drawn from low temperature engine wear 
research data are not always valid; and (3) stressed 
possible ways to reduce low temperature wear. 


Sulfur Content Dominant Factor 


Caterpillar’s R. E. Kennemer reported that in- 
creasing diesel fuel sulfur content increased ring 
and cylinder wear not only at low temperatures but 
also at normal cylinder temperatures. And, he 
added, data from a recent series of tests on a single 
cylinder diesel engine show that—even with a high 
additive lubricating oil and normal operating condi- 
tions—top ring, oil ring, and cylinder wear are each 
roughly proportional to the fuel sulfur content. 

Furthermore, Richard Wiebe of the U. S. Depart- 
ment of Agriculture pointed out, present experi- 
ments with low (0.13%) and medium (0.24%) sulfur 
gasolines—with 50:50 alcohol-water mixture in- 
jected for 3 min at full-throttle—indicate no sig- 
nificantly different results with or without injection 
This, Wiebe explained, was probably because the 
sulfur effect over-shadowed the other possible con- 
tributions. 

Other Northern Regional Research Laboratory 
tests, it was brought out, showed that there was 
slightly less wear from straight-run unleaded fuels 
to which 25% alcohol was added than when the same 
fuels were used without alcohol. In either case, 
however, wear was slight. 


Lab Results Not Always Valid 


Laboratory low temperature engine wear tests are 
viewed with some doubt and skepticism, D. S. Mc- 
Arthur of Esso Laboratories observed. Almost two 
years ago a field test was initiated in a fleet of light 
delivery trucks in northern New Jersey. This fleet 
operated in low temperature, stop-and-go type de- 
livery service. The engines in this fleet were a 
popular, low-priced make. Fuel was a premium 
quality leaded gasoline. Three different lubricants 
were used of which oils B and C gave only one-half 
as much wear as oil A in low temperature (70 F 
jacket temperature) laboratory tests. (See Table 
1.) The trucks were parked outside all night during 
the winter months to insure good low temperature 
conditions. 

It was found that oils B and C, which had given 
such low wear in the low temperature laboratory 
tests, did not show up to advantage in the field 
After 10,000 miles of operation, covering a complete 
winter, oil B and C actually gave somewhat more 
wear than oil A. (See Table 2.) The fleet will soon 
have reached 20,000 miles, and so far oils B and C 
are still giving no lower wear than oil A. It is of 
interest also that the rate of wear in the delivery 
trucks is considerably lower than the rate of wear 
in the laboratory engines. For example, the field 
engines are wearing at only one-quarter the rate of 
the laboratory test engines. 
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These results suggest that there is more to be 
learned about wear in the field than can, at this 
time, be safely predicted from laboratory tests. Ad- 
ditional work on the mechanism of engine wear in 
the fleld, the effect of engine metallurgy on wear, 
and the development of realistic laboratory engine 
tests to study wear is badly needed. 


Short Warm-Up Cooling System Needed 


C. C. Moore of Union Oil Co. of Calif. expressed the 
opinion that automotive engine designers would do 
well to devote some thought to developing a short 
warm-up cooling system. 


He noted that in one popular car recently studied, 
it required from 10 to 15 min of normal Joe Doakes 
driving (in an ambient temperature of 60 F) for the 
jacket water to reach 150 F, and about 50 min be- 
fore the crankcase oil temperature reached this 
point. For many motorists, Moore continued, 20 
min to a half hour represents normal driving time. 
This means that unnecessarily high wear rates occur 
for half or more of their driving. 

Any short warm-up cooling system developed to 
help solve this problem should also be adequate for 
continuous hot weather and heavy-duty service, 
Moore concluded. 


Table 1—Low temperature wear in a Lauson engine with 
three different SAE 10 grade oils. 


Lubricant Top Ring Wear Rate 


mg/hr 


4.2 
1.9 
2.0 


Table 2—Field and Laboratory Wear Rates Differ Sharply 


Top Ring Wear Rates 
mg/hr 


Lubricant 


Delivery Trucks ; 
at 10,000 Miles 


Lauson Engine 


0.30 
0.58 
0.53 





Ceramics, Welding, Bonding 


HE Processing Panel discussed ceramic coating, 

welding, and metal bonding. It was revealed that 
three of the major aircraft engine builders in this 
country already are deeply interested in the ceramic 
coating of jet engine combustion-chamber liners, 
nozzle boxes, and other units which must perform 
under extremely high temperature conditions 
British manufacturers also are exploring this field. 
All engine designers and manufacturers soon will 
have to fall in line due to the increasing scarcity 
of the high-alloy material constituents such as 
cobalt, chrome, nickel and tungsten. 

Questions brought out that there are a number of 
coatings, each with its particular application, and at 


this early stage in the development of ceramic coat- 
ings for high-temperature use, each new job must 
be studied to determine just which of the coatings 


will best meet the requirements. To be most effec- 
tive, the NBS A-418 coating should be applied in a 
thickness of not less than 0.0005 and not more than 
0.001 in., according to one panel member. The appli- 
cation can be made either by dipping or spraying, 
with the latter preferred. Following application, 
the coating is fired at approximately 1850 F for parts 
which must stand up under extreme temperatures 

Ceramic coatings are used primarily to reduce 
corrosion and oxidation of the base metal. They 
can also be very effective in increasing radiation, 
improving gas flow, and resisting gall. The function 
of reducing corrosion and oxidation is carried out 
by a first coat; a second coat develops a choice of 
the other functions 

It was pointed out that the correct ceramic appli- 
cation will increase the working life of high tem- 
perature alloys. Also coatings may make possible 
the use of lower alloys where the high-temperature 
metals are now used. This will aid materially in 
reducing requirements for strategic materials in the 
high-temperature fields 

While ceramics study along the lines indicated is 
still only on the first few rungs of the ladder, already 
alloy steels aided and abetted by ceramic coatings 
have logged service lives of more than 2000 hr in 
exhaust manifolds for reciprocating engines—-such 
a life comparing favorably with that developed 
through use of higher alloys. 

Answering the question “Can ceramic-coated SAE 
1010 steel withstand use at 1200 to 1400 F’” the panel 
advised that if the base metal would stand up under 
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the ceramic firing temperature, it was very likely 
that the finished product would be highly successful 
in withstanding these working temperatures. 

In answer to another question, the panel indicated 
that ceramics could be used as a bond between two 
metals, providing the application called for no 
greater shear strength than that of the glass binder 

Thorough cleaning of the workpiece prior to 
the application of a ceramic coating was stressed 
Sandblasting was the preferred cleaning method, 
although in some instances acid pickle also is ac- 
ceptable. Repair of spall areas usually can be 
carried out in the field without stripping the work- 
piece, it was indicated. 

When asked what advantages ceramic coatings 
had to offer other than those available through 
aluminizing, panel members pointed out that an 
aluminum coating on sheet metal is not metallurgi- 
cally stable, nor does it seem to provide the full 
protection of a ceramic coat. 

Summing up the apparent future of this industry, 
the spokesman indicated that the use of ceramic 
coatings should be considered as part of the original 
design and not be added later as an afterthought 
It was stressed that the project engineer and the 
design engineer should be educated in the manifold 
possibilities offered by ceramics and in their limita- 
tions and requirements. 

As an offshoot of the ceramic-coating discussion, 
some time was devoted to metal-ceramic combina- 
tions as offering probable relief from use of strategic 
materials. Notable among the combinations dis- 
cussed were cemented titanium carbide composi- 
tions exhibiting unusually high physical properties 
at temperatures up to 2400 F. It was stated that 
chromium and alumina mixtures had proven satis- 
factory for rocket nozzles and vanes. These mate- 
rials are powdered, mixed, and either sintered or 
hot-press formed. For similar applications, iron 
and cobalt also have been mixed with the alumina 
Powder metallurgy offers the theory that solid solu- 
tions or spinels are formed during the firing process, 
which is carried out at temperatures of 2900 to 
3400 F. 

Here again it was pointed out that the use of 
cermets should be provided for in the original 
design, rather than design for conventional applica- 
tion, then attempt to force a cermet construction 
into the limitations provided. An example offered 
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Topics of Processing Panel 


H. W. Ingalls, ».: 


was that of the “Christmas tree” construction pro- 
vided in conventional design for attaching the tur- 
bine blade to the wheel. Cermet spokesmen were 
unanimous in insisting that other joining methods, 
such as high-temperature brazing and tamping, are 
preferable and should be considered by the de- 
signers. 

Discussion of possibilities offered by cermets to get 
away from the use of scarce tungsten for cutting 
tools brought out the fact that metal-bonded com- 
binations of titanium carbide, molybdenum carbide 
and vanadium carbide already have entered the field 
and are proving fairly satisfactory alternates. It 
was pointed out that such carbides can be joined to 
the bit by silver solder, copper braze, and Nicrobraz 

For high-temperature-strength bodies, it was 
pointed out, a zirconium boride has been developed 
with melting point over 5500 F. This material, 
under extreme heats, forms a_protective coating 
of zirconium oxide. 


In answering questions regarding the major weld- 


Listening to a comment from the audience are Processing Panel members 
Ryan Aeronautical Co.; G. D. Cremer, staff engineer, Solar Aircraft Co.; 


Panel Secretary H. W. Ingalls, patent assistant, Solar Aircraft Co.; 


ing problems in production in today’s war economy, 
panel members reported that the greatest problems 
are those of procurement and personnel. One com- 
pany reported that in spite of high priorities, there 
simply is not enough welding rod to go around 
Various customers’ specifications make it impossible 
to use a large measure of the rod which is available. 
Quoted delivery dates on rod are as much as nine 
months to a year in the future, while quoted delivery 
of welding equipment, such as spot-welding ma- 
chines, generators, and electronic controls currently 
is running four to six months. 

Speaking of the personnel problem, it was stated, 
“As far back as mid-1950, we anticipated a shortage 
of qualified welders and immediately opened a weld- 
ing school. This has been operated continuously 
since that time. We have trained over 360 welder 
operators. Of course, we are not able to hold all of 
these people since the structural industries are 
offering higher wages on the one hand, and many 


Continued on Page 38 


left to right) W. G. Hubbell, assistant chief, development laboratories, 
Panel 


Leader J. V. Long, director of research, Solar Aircraft Co.; Panel Co-Leader C. L. Hibert, chief process engineer, Consolidated Vultee Aircraft 


Corp.; L. E. Frost 


tool engineer 
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North American Aviation 


Inc.; and F. G. Harkins, welding engineer, Solar Aircratt Co 
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ART | of this article appeared in the January, 

1952 issue of the SAE Journal. It covered a 
description of the various turbine wheel failures 
that occurred during the field testing and what 
was done to eliminate—or at least reduce the 
number of—these failures. 


HE Kenworth truck powered with the experi- 

mental 175-hp Boeing gas turbine has now been 
road tested for over a year. During this time a 
number of operational characteristics and some im- 
portant mechanical weaknesses have been brought 
to light that were not apparent from test laboratory 
running. As a result, the development of the 
engine has been greatly accelerated. 

Some of the operational characteristics that the 
testing of this truck has brought out are: 

1. Virtually vibrationless riding qualities. 

2. Good response to the accelerator pedal. 

3. Easier shifting than with a conventional truck 
engine 

4. Road performance equal to that of a 200-hp 
diesel engine. 

5. Noise level less than 
truck engine 

6. Ventilation from forward 
without the need for a fan. 

7. Fuel consumption higher than expected. 

8. Negligible oil consumption. 

9. Fewer cold-weather problems. 


that of a conventional 


motion adequate 


Road Test Results 


The daily logs that were kept during the road 
testing have been boiled down and presented in 
Tables l and 2. Table 1 gives operating conditions, 
mileage, and fuel consumption data. Table 2 gives 
an analysis of the troubles encountered. When the 
earlier test periods are compared with the more 
recent ones, a rapid, progressive improvement in 
increased road miles covered with fewer troubles is 
evident. 

The accumulated road mileage is now over 15,000 
and the truck operation time on the original engine, 
which is still in use, is 550 hr. Most of this mileage 
and engine time (about 85%) was with trailer at- 
tached and loaded with 42,000 lb of old kirksite dies 
as payload. With the 16,000-lb tractor and 10,000-lb 
trailer, this brought the gross weight up to the legal 
limit of 68,000 Ib. 


Vibrationless Riding 


From the driver’s point of view there is no ques- 
tion that turbine power for a large truck is very 
satisfactory. His working conditions are consider- 
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Gas Turbine 


ably less fatiguing and he is better able to stay alert 
to the exigencies of highway traffic. Gone are the 
throb and shake of the piston and connecting rod, 
the staccato exhaust of the 2- and 4-stroke cycle 
explosions. 


Accelerator Response 


Response to the accelerator pedal is good. Sur- 
prisingly enough, the turbine needs no apologies in 
this respect. Recent laboratory tests indicate, in 
fact, that eventually the turbine will provide a 
faster response and greater flexibility than can be 
attained with any existing piston engine. 


Gear Shifting 


The straight-line, rising torque curve with fall- 
ing speed of the turbine engine means that: 

1. The critical elements of gear shifting on grades 
with heavy loads have been eliminated. 

2. Conservatively, the number of gear steps can 
be cut in half. 

With this engine it is not possible to stall either 
the engine or the vehicle by improper shifting. To 
obtain peak engine power and maximum road speed 
up grades, gear shifts are required, however, to keep 
the output turbine speed somewhere near the high- 
efficiency portion of the rpm versus hp curve, as 
shown in Fig. 1. 


Road Performance 


Road performance with the combination of 
175-hp turbine and 7-speed manually operated 
hydraulic shift transmission was approximately the 
same as that of a conventional diesel engine of 
200-hp rating and 4-speed gearbox with 3-speed 
auxiliary (giving 12 gear steps). This is even more 
impressive in view of the discovery that the turbine, 
as installed, was losing 10-15 hp because of exhaust 
gas back pressure in the 90-deg exhaust duct elbows 
required to clear the chassis frame. In other words, 
a turbine of 160 hp has been, generally speaking, 
duplicating the job of a 200-hp diesel engine. 

The reasons for this are: (1) The delivered shaft 
horsepower of the diesel as installed is substantially 
less than the rating because of the power required 
for the radiator cooling fan and water pumps, which 
are not required on the turbine truck. There are 
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General Test Results 


Henry C. Hill, ; 


Table 1—Summary of Road Testing 


- -_ _emeecen 1 oe 


FUEL | HOURS ON 


DESCRIPTION TRUCK AND ENGINE OIL CONSUMP TION ENGINE 
OF TESTS | CONFIGURATION CONSUMP TION (DIESEL OIL IN TRUCK 


DATE AND 


ELAPSED TIME REMARKS 


Mor 


1950 


May 
1930 


Oct. 
Jan 


» 15 to May 10, 


months 


15 to July 28, 
2 1.2 months 


2 months 


23, 1950 to 
26, 1951 


3 months 


Feb 
1951 


FEBRUARY, 


10 to Aug. 20, 
6 1 4 months 


1952 


+ 


First rood trials, 
shakedown runs, 
nstallation checks, 
and demonstrations 


Transmission tests 
and adjustments. 
Investigation of tor- 
sional windup in 
drive line during 
gear shifts. No 
level and sound- 
prooting tests 
Cooling tests 
Power braking 
tests. 


il cooler checks 
during hill climbs. 
Noise-leve! and 
starting tests. Bur 
ner blow out inves 
tigation 


Acceleration and 
temperature over- 
shoot rood tests 
Misc. road testing 
to obtain doto of- 
fecting combustion 
temp. and blode 
failures 


Extended road en- 
durance. Further 
engineering tests 
deterred in order to 
build up rood miles 
and engine time with 
full load. Fuel con- 
sumption checks on 
level and mountain 
roods 


Tractor only. Tractor Erratic on ac 
loaded to 30,000 Ibs 

with ingots. 3-speed oux 
liary transmission only 


502-1 engine. 


Tractor only. 30,000 Ibs 
gross. Carcomatic 7- 
speed tronsmission in- 
stalled. Air inlet baffles 
ond under-hood sound 
proofing checked out 


count of oi! leaks 


Two full-lood 
checks made at 
87 and .91 mi 


40-foot trailer added 418 to 10-3-50 
Lood adjusted to 68,000 2 qts., 623 mi 
gross. Under-hood sound 312 mi./qt 
proofing removed. Ex- 10-3 v0 1012-5 per gol. 
houst mufflers installed. 1 at., 920 mi 

Engine converted to new- on ayo 

type 2nd-stage ossembly- ~s 
cast frame and cross 
tube. Reversing trons 
mission ratio changed 
from 1:1 to 1.5:1 


Complete engine inspec- 
tion and overhau! fol- 
lowed by test-stand in- 
vestigation of accelera- 
tion temp. overshoot. 
Installed in truck with 
revised governor con- 
trol and special ther mo- 
coup! Carcomatic 
transmission, 40-foot 
trailer, 68,000 Ibs. 
gross. Cab heater con 
nected to engine oil 
system 


Clutch and flywheel re- 2-12 to 9-51 
moved. 35-foot trailer 4 qts., 1502 mi 
obtained to replace 40 376 mi./qt 

foot trailer for out-of 3-29 to 416-51 
state trips. Adjust- 1.5 qts., 1810 mi 
ments in Carcomatic 1200 mi./qt. 
transmission to improve 

smoothness of shifts. 531 to 6&5! 
2nd engine prepared as 1.5 qts., 856 mi 
spore 570 mi./qt 


614 to 625-5) 
1/2 qt., 1192 mi 
2380 mi./qt. 


7-12 t0 7-195! 
1 qt. 1044 mi 
1044 mi./qt 


1.00 to 1.19 
miles per gol. 
ot average 
speeds of 21.4 
to 30,6 MPH 
tull-lead) 


ghway runs 
"4 


Includes first trips t 
Ime Poss 


004 ft.) 95 m. round 


mit of Snoqua 


trip. Also descents on 


engine braking withou 


sing wheel brokes. (5.6 


g ode) 


Adequate oi! cooling wi 
2 coolers in serios in 
scovenge line - no blower 
requuved. 

Starting reliability greatly 
improved by crossfire tube 
Power on hills greatly im 
proved by changed ratio 

In feverse transmission 


Cold weather starting ond 
operating experience ob- 
tained ot temps. down to 
10°F. Operation in snow 
with cheins on Snoqualmie 
Poss. Clutch flywheel 
burst due to slipping and 
overspeed 
Temperature overshoot now 
OK. Acceleration stil! 
sotistoctory. 


1,095 mi. during Feb. 

676 mi. during week of 
April 9-13 (5 seven-hour 
days). 842 mi. durin 
week of May 1419, Routes 
included trips to 

Tenino 137 mi. 

Cle Elum 182 

Castle Rock 232 

Stevens Poss Summit 195 
Easton 163 

Centralia 169 

Mary's Corner 191 
Bellingham 151 

Aberdeen Jct. 187 
Toledo 202 
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also air cleaner and exhaust system losses in the 
diesel installation, so that the actual power deliv- 
ered to the transmission shaft was something like 
180 for the diesel compared with 160 for the turbine 
engine. (2) The turbine also gains in better utili- 
zation of peak performance with fewer gear shifts, 
because of the inherent torque converter character- 
istics. This is indicated by Figs. 2 and 3. 

No doubt most truckers would prefer to have this 
performance advantage in terms of the better road 
speed on grades that could be obtained with a tur- 
bine engine of higher rating, such as 200 or perhaps 
even 250 hp, but the effect of this increased power 
on fuel consumption needs to be kept in mind. 

Another reason for desiring a higher power rating 
with the turbine is to have reserve for hot-day 
losses. The well-known sensitivity of the turbine 
to inlet air temperature was quite noticeable in the 
test truck during hill climbs on a hot day. Fig. 4 
shows the amount of this power loss. 


Engine Noise and Cooling 


Engine noise and cooling are related in the gas 
turbine installation because the degree of sound- 
proofing built into the engine compartment deter- 
mines whether or not fan or blower cooling is re- 
quired to prevent overheating of accessories and 
other engine parts. Practically all of the test truck 
operation was done with an open underhood instal- 
lation with no soundproofing of the compartment 
Ventilation from forward motion of the vehicle was 
found to be adequate without a fan. With the air 
inlet silencer and a nonrestricting acoustic muffler 
on each vertical exhaust stack, the noise level is 
definitely less than for standard diesel-powered 
trucks. Conversation in the cab is not difficult at 
wide-open throttle. Acoustic tests with this ar- 
rangement showed a combined noise level around 
the engine hood reaching the 85-decibel range, most 
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Fig. 2—Horsepower comparison of turbine with gasoline and diesel en- 
gines showing superior turbine power at reduced speeds 
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of which emanated from engine surfaces other than 
the muffled air inlet and exhaust openings. 
Preliminary experiments with underhood sound- 
proofing have indicated that a further marked im- 
provement in noise reduction is possible, particu- 
larly in the high-pitched whine that is unpleasant 
to some people. However, such enclosures are also 
good heat insulators, so that with their use forced 
air circulation is mandatory. The fan power re- 
quirement probably will be considerably less than 
now needed for truck-engine radiators. A really 
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Fig. 5—Floating sleeve rotor bearing 


quiet installation, approaching passenger-car stand- 
ards is, it would appear, a definite possibility. 


Fuel and Oil Consumption 


From Table 1 it is clear that oil consumption will 
be negligible in gas turbine operation. Actually, 
the only consumption of oil involved is that getting 
out of the breather tube as vapor. This can be con- 
siderable if compressor or turbine gas seals leak 
badly. Some difficulty with oil leakage at these 
seals has been experienced, but so far this has been 
effectively cured by minor revisions in the design 
of the labyrinth seal arrangements. The high shaft 
speeds of the small turbine are an advantage as far 
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as these seals are concerned, since leakage can be 
prevented without any rubbing contact. This 
means that no maintainance is involved, provided 
design, manufacture, and assembly are correct. 

This engine has shown rather complete insensi- 
tivity to the fine points of modern lubricating oils 
Compounded and straight mineral oils, even hy- 
draulic oil and automatic transmission oil, have 
been used without there being any appreciable 
effects except in the flow rate and oil cooling re- 
quirements. Viscosity of SAE 10 is normally used 
but SAE 30 and AN 1010 also have been satisfactory 
There is little, if any, oil deterioration after long 
endurance runs, in spite of the fact that the oil 
sump capacity is only 4 qt. In this connection, one 
of the most interesting developments in the turbine 
is the Boeing-developed floating sleeve rotor bear- 
ing, which is shown in Fig. 5. This has proved very 
reliable and well adapted to the high-speed light 
load duty peculiar to turbine rotor shafts. 

The fuel consumption story is something else 
again. The test truck averages of a little better 
than 1 mpg on diesel oil fuel are no doubt very dis- 
appointing to operators accustomed to 3, 4, or 5 mpg 
From test stand measurement at least 142 mpg was 
expected, and this difference undoubtedly lies in the 
exhaust stack loss already mentioned and in trans- 
mission losses resulting from the additional gearing 
involved in the experimental adaptation of the tur- 
bine to an existing truck. 

Despite this situation a careful study of all the 
facts indicated that fuel costs definitely in the com- 
petitive range are to be expected. It is felt that 
this will be brought about by a combination of steps, 
which will include the following: 

1. Reduction of drive line and transmission losses 

2. Reduction of engine installation losses. 

3. Design of truck chassis and engine installation 
to take maximum advantage of the 2500- to 3000-lb 
weight saving of the gas turbine. This factor, by 
improving the payload, makes the net return about 
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the same in the turbine truck as for current diesel 
trucks for ranges between fuel stops of the order of 
450 miles or less. This is for the present model 502 
turbine with minimum dynamometer fuel consump- 
tion of 1.3 lb per bhp per hr. 

4. Raising the thermal efficiency. 

This last item is probably the most important 
and also the most difficult—but it appears from the 
truck test program that a major improvement of 
the order of 30 to 35% reduction in fuel rate is 
needed. This sounds like quite a development 
chore but it can be reported that means for this 
gain in fuel economy appear to be near at hand as 
a result of successful research work on compressor 
and turbine design. This statement is based on 
many hours of painstaking laboratory effort on 
means of improving the aerodynamic efficiency of 
the present types of centrifugal compressors and 
axial-flow turbines, rather than on radial depar- 
tures in cycle operation or engine configuration. 
Thus, realization of the benefits of these improve- 
ments should not involve major mechanical devel- 
opment problems. 

The use of cheaper fuels to compensate for the 
higher fuel consumption of the gas turbine has at- 


Summary of Discussion 


N the discussion, the author brought out some ad- 
ditional points about the turbine engine and the 
test program. 

In answer to a question about variations in tur- 
bine power output with changes in altitude, he re- 
ported that in the testing done so far—which has 
been only up to 3500 ft—there has been no notice- 
able effect. At altitudes of 8000 or 9000 ft, he 
thought it might be worth taking into account. As 
altitude increases, he explained, there is a loss in 
output because of the drop in pressure, but this 
loss is partly made up by the gain in output from 
the lower temperature encountered. [It has now 
been established that loss of power with altitude is 
substantially less than for piston engines,” accord- 
ing to recent information received from the author. 

He discussed briefly the development of power 
braking, reporting that, for braking purposes, the 
propulsion turbine is operated through the reverse 
gear, so that it turns in the opposite direction from 
that when driving the truck forward, thus tending 
to speed up the flow of gases out the exhaust stacks. 
The power absorbed in braking is dissipated as work 
at the turbine wheel in opposing the gas forces, and 
the braking heat is discharged out the exhaust. 
The amount of braking is controlled by the ac- 
celerator. 

In one test on an 11% down grade, he put the 
truck in reverse and opened the throttle wide, which 
resulted in bringing the truck to a complete stop 
and then starting it going backwards. 
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tractive possibilities and will remain an important 
potential asset. However, as long as starting, ac- 
celeration, burner liner life, and other fuel supply 
and combustion problems remain in the more or 
less critical category affecting the competitive use- 
fulness of the gas turbine, it would appear more 
fruitful to steer development toward improved 
thermal efficiency, rather than toward the use of 
fuels heavier than diesel or domestic burner oil. 


Cold-Weather Operation 


Since there is no liquid cooling system, it may be 
expected that the cold-weather problems of trucks 
powered by gas turbines will be much less severe 
than with those using conventional powerplants 

Recent tests in the cold chamber have shown that 
the turbine engine will start at - 65 F with AN jet 
fuel and diluted libricating oil in the engine sump. 
The ignition system consists of a spark plug, which 
combines a glow coil for vaporizing the cold diesel 
oil with a hot spark for ignition. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


In reply to another question about the accelera- 
tion characteristics of a turbine-powered vehicle 
compared with a standard bus, the author said that 
the turbine engine can go from idle to full power 
in 5 sec, which he thought was pretty fast. He said 
he didn’t Know how fast modern bus engines accel- 
erate, but suggested that the accelerating qualities 
of the turbine engine are as good as those of con- 
ventional engines. 

He explained that acceleration may produce two 
problems. One is that, if the throttle is opened too 
fast, the temperature in the turbine may momen- 
tarily exceed the maximum for which the engine 
was designed. For this reason, an acceleration lim- 
iting device should be used. 

The other problem is what’s called “pulsation,” 
or “acceleration howl,” which causes a startling 
noise when acceleration is rapid, but doesn’t seem to 
cause any harm. 

R. C. Norrie and W. M. Brown, Kenworth Motor 
Truck Corp., pointed out that the hydraulic shifting 
transmission used on the truck is not required. 
Actually, they said, the truck is now equipped with 
a high-speed synchromesh transmission of conven- 
tional countershaft design, with a dry-plate clutch 
between the transmission and the engine. It is 
manually disengaged with a clutch pedal. They 
reported no perceptible difference for the driver 
when shifting this combination of transmission and 
turbine engine, as compared with the same trans- 
mission and a piston engine. 
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Production M 


SOUND production planning and control system 
A is important to insure full utilization of man- 
power, machines, and plants. Aircraft manufac- 
turers, suppliers, and representatives from the auto- 
motive world discussed many individual problems 
relating to schedules, methods of control, ascertain- 
ment of results, production planning and others. 

Organization and defined responsibility of pro- 
duction control varied among the representatives 
present. However, it was agreed that objectives 
of a production control system should be: 


e Systematic planning of the operations to be 
performed, 

e Organization to execute the plan, 

e Methods to ascertain and analyze the results. 

These objectives apply whether production con- 
trol is set up as an independent operating depart- 
ment or functions as a part of the production organ- 
ization. The tendency seems to point to a program 
of educating the manufacturing organization to be- 
come responsible for internal control. 

Questions relating to methods, the effect of short- 
ages, rejections and reworks on schedules were dis- 
cussed at some length. A schedule establishes need 
in preplanned sequence and must reflect priority 
Respect for schedules, even though they may be past 
due, can be achieved by indoctrination of the manu- 
facturing organization 

The schedule may either be an actual calendar 
date or a code system translating a date to numeri- 
cal or alphabetical designations. The latter ap- 
pears to be more flexible in that very few physical 
changes on the order are necessary in the event of 
a schedule revision 

In the determination of lot sizes for manufac- 
turing, the schedule is one of the critical elements 
The rate at which the item is to be produced, the 
amount ordered, and the cycle time are considered 
Cycle time may vary due to space limitations on 
completed items, fabrication facilities and material 
conditions. In addition, the lot size may vary for 
certain parts because of: 

1. Price structure of items at contract breaks, 

2. Material availability, 

3. Degree of change in product, 

4. Low cost items suitable for mass production, 

5. Parts difficult to store because of size, 

. Lengthy operations making lot size manufac- 
ture impractical. 
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en Detail 


Sound 


The aircraft industry enjoys an advantage in that 
the total quantity of articles to be produced is pre- 
set and the schedule is usually specified by contract 
Thus all planning activity is based on a firm pro- 
gram. In the automotive industry, on the other 
hand, material purchase and planning often have 
to precede any contracts or actual offers to buy 
completed products. One member of the panel 
representing an automotive manufacturer stated 
that the schedule and lot size structure was built as 
follows: 


1. Low cost items manufactured on a maximum 
and minimum basis. 

2. Intermediate cost 
inventory. 

3. Assembly line items (engine blocks, frames,) 
from one hour to two- or three-day inventory. 

4. Special equipment—-made and ordered by con- 
tract requirements only. 


items—a two- to four-week 


With different automotive finished products roll- 
ing down one assembly line, the scheduling function 
becomes an important and detailed plan. It re- 
quires grouping of major components, such as sev- 
eral types of cabs, frames, axles, housings, and so 
forth. The schedules manager knows the number 
of man-minutes available and may mix lines to bal- 
ance work loads. The schedule is pre-set three or 
four days in advance of execution to allow special 
painting and handling of special equipment to be 
done beforehand. 

In the aircraft industry special pilot or mock-up 
airplanes are sometimes required to accomplish 
major changes. And the schedule is advanced to 
develop the change prior to production effectivity 
Most companies stated it was their policy to set up 
special schedules and controls beforehand to insure 
complete coordination. 

The impact of machine-hour and man-hour load 
is considered by most companies in making detailed 
schedules for fabrication shops. One manufacturer 
stated that the time standards department forecasts 
future fabrication loads four to six weeks ahead by 
the type of operation (turret lathes, mills, drills, 
punch presses, and so forth). It was evident that 
greater detail scheduling by operation is done in 
automotive industries. 

General consensus of aircraft representatives in- 
dicated that a pre-set time span based on previous 
experience is used for establishing schedules in fab- 
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Production Control Systems 


R. L. Anderson, 


rication. This span refers to the time from ma- 
terial furnishing to completion of fabricated part. 
One aircraft representative stated that two pre-set 
time spans were used by his company. One span 
was set for parts of normal complexity and the 
other for parts requiring lengthy or difficult opera- 
tions. 

Accumulation of shortages and rejections to a 
pre-set amount before reordering was held to be a 
practical method of preventing, insofar as possible, 
an abnormal number of setups in fabrication. Re- 
lease of these accumulations with a production re- 
lease or aS a separate order on a ship-short basis 
insures proper priority 

There was general agreement that contract spares 
should be released with production orders to save 
separate setups. Although there is a tendency for 
parts to be taken from spares to fill production 
needs, most companies have set up controls to re- 
duce this abuse and, in some cases, forbid it. One 
manufacturer said that spares are considered part 


of the production package and the sale is contingent 
to this premise. Another reported that an authori- 
zation from the vice-president of manufacturing is 
necessary before any part made for spares can be 
used for production requirements 

In cases where the schedule is accelerated due 
to customer demands, or other reasons, most repre- 
sentatives planned their programs along the follow- 
ing lines: 


1. Adjust procurement of material. 

2. Planning release—change lot sizes, fabrication 
schedules, and so forth. 

3. System of up-grading personnel. 

4. Set requirements for manpower. 

5. Procure additional facilities—if procurement 
dates do not coincide with schedule needs, subcon- 
tract or temporarily divert until facilities are re- 
ceived. Facilities should be procured for known 
rates but with allowances for possible peaks which 
may exceed present known rates 

6. Set up program for various stages of increase 


Listening attentively to W. F. Snelling, superintendent, production control, North American Aviation, Inc., at the Production Control Panel are left 


to right: Secretary R. L. Anderson, industrial engineer, Long Beach Division, Douglas Aircraft Co., Inc.; J 
planning, White Motor Co.; Snelling; Panel Leader E. F. Gibian, chief industrial engineer, Thompson Products, Inc 
superintendent, manufacturing control, Long Beach Division, Douglas Aircraft Co., Inc.; 


E. Adams, director of purchasing and 
Panel Co-Leader |. B. Adams, 
and F. W. Lloyd, superintendent, manufacturing control 


Northrop Aircraft, Inc 
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so that a complete known package is available for 
any point of cutoff. 


As production schedules increase and manpower 
and facilities tend to become tighter, the question of 
subcontract and feeder shop operations come forth 
A feeder shop was considered by most representa- 
tives to be another home plant operation in a re- 
moved location. In general, only slight changes in 
schedule to account for travel distances make the 
operation differ from the home plant. A feeder 
shop is often considered where close coordination 
is required with the home plant or to take advan- 
tage of labor pools outside of reasonable travel dis- 
tances to the home plant. Feeder shops are also 
set up where facilities by a private source are not 
available. A healthy competition often develops 
between feeder shop and home plant, resulting in 
marked efficient operations. 

Subcontract may be used in place of feeder shop 
if supervision in the home plant is not available, 
but the subcontractor possesses a completely staffed 
organization. Two methods of subcontracting dis- 
cussed were: 

1. Vendor is furnished with fabricated parts and 
performs assembly function only. At some negoti- 
ated point, fabricating tools and any necessary fa- 


cilities are transferred to the vendor. He assumes 
full manufacturing responsibility. 

2. Engineering information released directly to 
the vendor—as in the case of a new model—and he 
plans, tools, fabricates, assembles and delivers the 
completed end item. 

These key measuring points were suggested as 
means to determine how the execution of a pro- 
duction control plan is being performed: 


1. Progress against schedule (unit count); 

2. Flow time measurement—used in such areas as 
planning, tool design and blueprint; 

3. Order count—orders in, out and backlog within 
a week; 

4. Line shortage forecast—a first ship-short 
measurement based on pre-set amount of line sup- 
ply. 

The use of tabulating techniques in shop loading, 
measurement and order writing was discussed, but 
a general cautious attitude toward its application 
was evident. Most representatives present were 
using tabulating on a limited basis. It was felt 
that tabulating was useful where functions can be 
combined for gathering statistical data. Although 
its use is limited at the present time, further appli- 
cation and sample runs were being considered. 


Ceramics, Welding, Bonding Are Topics of Processing Panel 
Continued from Page 29 


of our old-line top-grade welders have been up- 
graded to supervisory positions, on the other.” 

In reply to questions relative to the steps taken to 
conserve critical materials, it was stated that the 
aircraft industry is making a large-scale substitu- 
tion of the titanium-stabilized steels for the colum- 
bium-stabilized grades 

Welding of titanium was discussed. Data dis- 
closed showed that titanium can be resistance 
welded without serious difficulty, and fusion welding 
is possible where an inert gas atmosphere, such as 
argon, is provided. The concensus was that no 
practical method of fusion welding of titanium to 
other metals has yet been developed, due to tita- 
nium’s decided affinity for oxygen. Brazing of tita- 
nium to other metals also is considered difficult 
almost to the point of impracticability. Titanium 
either refuses to wet or develops serious brittleness. 

Because the use of titanium is developing rapidly, 
it was decided that much immediate research is 
necessary to develop wetting agents and joining 
processes for this metal. 

The use of Rosslyn-type metals (copper covered 
with low or high alloys) offers exceptional vibration- 
damping characteristics and should have great de- 
mand as a substitute for the more critical metals. 
Welding difficulties of this composite metal preclude 
its extensive adoption at present; however it ap- 
pears that these difficulties will eventually be sur- 
mounted. 

In answer to a question, it was stated that there 
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is no way of fusion welding galvanized metal, al- 
though resistance welding can be carried out with 
no difficulties. 

It was asked why 8630 tubing would not give 
accurate Rockwell readings following welding and 
heat-treat. The answer indicated that this material 
develops a decarburized skin in heat-treat and this 
soft skin must be removed prior to the Rockwell 
test. 

In resistance-welding inspection, it was stated, 
the tension-shear test alone is not enough. Progres- 
sive companies are turning to the micro-etch process 
as the preferred test. 

Discussion of metal bonding proved that great 
strides have been made during the past year in 
this field. It now is possible to bond large areas 
such as nacelle cowl panels and floor panels together 
through the use of improved wetting agents and 
adhesives. It was admitted that surface prepara- 
tion, especially in the case of aluminum, still is far 
from satisfactory and research is needed. 

Preparation of titanium surfaces for bonding 
should include a bath of 16% nitric acid and 3% 
hydrofluoric acid, to last not more than 30 sec. The 
use of 10% fluorboric acid and 5% hydrofluoric acid 
also was proposed. 

It was suggested that improved tooling is neces- 
sary to assure continued development in the bonding 
field, with liquid- and steam-heated tooling appar- 
entiy the preferred answer to the problem of hot- 
press bonding. 
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Radioisotopes 


Prove 
Important 
Research 


Tool 


George G. Manov and Oscar M. Bizzell 


AN MADE radioactive materials are proving to 

be an extremely important and useful industrial 
tool. In addition to their new found uses in petro- 
leum production, they also provide a unique means 
for studying automotive and petroleum research 
problems. 

Radioisotopes are valuable because of certain sin- 
gular properties they possess—specificity, sensitiv- 
ity and versatility. They can be used to “tag” atoms 
or molecules which can then be identified from 
identical but inactive species. Sensitivity of the 
radioisotope technique is several orders of magni- 
tude greater than conventional physical or chemical 
methods. A radioelement such as carbon-14, for ex- 
ample, can be incorporated into methane, heavier 
hydrocarbons, fatty acids, phenols, and so forth. 
Versatility of the radioisotope technique, therefore, 
is appealing. 
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Broadly speaking, radioisotopes are being used in 
two ways: 

e As sources of radiation only, 

® As tracers to follow a particular process or flow 
stream. 

Applied to Petroleum Production 

Radioactive materials have been used to identify 
the various strata that might be productive of petro- 
lum. A radium-beryllium neutron source, together 
with a detector and a preamplifier, is lowered into 
the well. (Absorption of neutrons is high by mate- 
rials containing hydrogen—shale, oil, and water.) 
The output of the preamplifier is further amplified 
and fed to a strip chart recorder which yields a 
curve showing the intensity of the secondary radia- 
tion as a function of the depth of the boring. This 
illustrates the use of radioisotopes as sources of 
radiation. 

Radioisotopes are also providing a solution to one 
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of the recurring problems in the petroleum industry 

pipe line dispatching. Here the problem is to 
transport various kinds of oils through a single pipe 
line, which may be several miles in length, and to 
deliver each oil to the appropriate storage tank. In 
the past, careful testing of the oil at frequent in- 
tervals has been necessary to determine the arrival 
of the interface 

California Research Corporation has _ experi- 
mented with injecting a small quantity of radio- 
active material into the pipe line at the interface 
between the first and second types of oil. Locating 
the interface several miles downstream, with the aid 
of a Geiger counter, thus becomes a comparatively 
simple matter. 

It is in the fields of reaction mechanism and 
reaction kinetics that the specificity, sensitivity and 
versatility of radioisotopes are most evident. Car- 
bon-14 has been used to study the mechanism of 
the Fischer-Tropsch synthesis of gasoline from car- 
bon monoxide and hydrogen. This process, first 
developed in Germany, utilizes a mixture of carbon 
monoxide and hydrogen which is passed at high 
temperature and pressure over a suitably prepared 
catalyst. The actual reaction mechanism has been 
in doubt for some time; one theory postulated the 
formation of iron carbide as an intermediate in the 
reaction; according to a second theory, the catalyst 
offered a suitable surface at which the reaction 
could take place but did not of itself assume any 
other role. The use of the radiocarbon at the Mel- 
lon Institute provided a unique method for testing 
the validity of the first theory. 

Radioisotopes are being put to a wide variety of 
uses in the automotive research field. 

Determination of the wear of piston rings is one 
striking example. Conventional piston rings are 
made radioactive by subjecting them to neutron 
bombardment in the Oak Ridge reactor. The active 
rings are then fitted to the pistons using proper 
shielding and monitoring techniques, the engine 
assembled, lubricating oil added, and the motor 
started. Sensitivity of the radioisotope method is 
so high that wear of the rings can be detected in the 
first few minutes of running time. (See Fig. 1) 
It should be noted that it is not necessary to dis- 
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mantle the engine and that both the rate and the 
total wear can be measured readily. 

Experiments were made primarily to determine 
engine wear as a function of the type of lubricating 
oil used, but the same experimental setup could be 
used to determine the effect of octane number, sul- 
fur content, load factor, and water jacket tempera- 
ture on the rate of wear. 

Although these experiments were made by an 
oil company in its search for a better lubricant, an 
automotive research group might equally well study 
the effect of variations in the chemical composition 
or physical properties of the piston ring, the dura- 
bility of inlet and exhaust valves, the scavenging 
of the exhaust gases, the deposition of iron (or of 
lead) along the exhaust manifold, the rate of wear 
of water pumps, the corrosion of radiators by water 
and by various anti-freeze mixtures, and so forth. 

Chrysler, for example, has studied the life of the 
breaker points used in distributors by the use of 
radioisotopes. Breaker points are sent to Oak Ridge 
for activation. It is thus possible to carry out in a 
few months a program which would take years by 
conventional methods. 

And Goodrich is using the radioisotope tech- 
nique to measure the rate of wear of tires on road 
surfaces. A small amount of Phosphorus-32 is in- 
corporated into the tire during the time of manu- 
facture. The tire is then mounted on a vehicle and 
driven over various types of surfaces. The roadway 
is later monitored with a Geiger counter or by 
autoradiography. Two other methods can be used 
a small portable Geiger counter can be mounted 
close to the ground and shielded from the radio- 
active tire, or a vacuum scoop and filter can be 
placed behind the tire and approximately 2 in 
above the road to collect the rubber worn off. Sub- 
sequent analysis is made in the laboratory 

These brief descriptions and examples of applica- 
tions for radioisotopes may suggest to alert en- 
gineers and scientists many more interesting and 
fruitful lines of investigation 

(Paper on which this abridgement is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ 
to members, 50¢ to nonmembers.) 
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Fig. 1—The radioactive 
tracer technique permits 
measuring 1/100,000 
ounce of engine wear 
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Forming Panel members concentrating on a question from the audience are (left to right) 
G. E. Larsen, tool development engineer, Northrop Aircraft, Inc.; 
Boeing Airplane Co.; Panel Leader O. A. Wheelon, production design engineer, Santa Monica Division, Douglas Aircraft Co., Inc.; 
Leader J. S. Corral, general foreman, machine forming, North American Aviation, lac 


Monica Division, Douglas Aircraft Co., Inc.; 


& RRO 


SK.BWICES 


Panel Secretary Donna M. Ohm, methods analyst, Santa 
B. K. Bucey, tool design manager, 
Panel Co 
and B. F. Raynes, chief tooling engineer, Rohr Aircraft Corp 


Panel Acquaints Subcontractors with 


Forming Characteristics 


Donna M. Ohm, 


HE Forming Panel was set up to acquaint prospec- 
Tiive subcentractors with new developments in pro- 
duction forming methods, new tools, and new equip- 
ment that have evolved in the transition period 
since the early 40’s. The airplanes of today are so 
varied in design, function, and appearance, that 
many problems have been created concurrent with 
each new design. These problems have demanded 
the use of new tchniques, modifications to existing 
equipment, or the development of new equipment 
for their solution. 

The advent of higher-strength alloys such as 75S 
and of titanium, the widespread use of the stainless 
steels, and the use of more complicated shapes have 
created new forming problems. Many of these can 
be solved by the use of higher pressures. In the 
hydropress, present equipment may be adapted to 
increased pressures by (1) cutting down the size of 
the rubber container and concentrating the pressure 
in a smaller area, (2) increasing the press size, or 
(3) increasing the pressure locally by trapping the 
rubber by the use of wedges or plugs. Pressures as 
high as 40,000 psi have been employed in certain 
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special applications, but pressures of this magnitude 
are not required on many parts. The lower limit for 
press pressures has been increased from 1000 psi up 
to 10,000 psi on test runs, but it is uncertain whether 
these higher pressures are justified. It is felt that 
the average aluminum-alloy sheet-metal part re- 
quires only about 3500 psi for satisfactory forming 
with little or no additional handwork. 

Higher pressures in the hydropress are a great aid 
in producing many parts of increased size, thickness, 
varying contour, or sharper bends, but are of no 
value in producing parts with high shrink flanges 
To form these parts on the hydropress, auxiliary 
means such as draw clips, wedges, or dams must be 
employed to restrain the blank and prevent buck- 
ling. 

Other methods of forming parts with the use of 
rubber and high pressures and a single male die have 
been developed recently in the Marform, Hydroform, 
and Hydraw processes. These processes are essen- 
tially the same, utilizing high-pressure rubber or 
hydraulic forming with the aid of a double action 
draw plate. In the Marform and Hydroform pro- 
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cesses, the pressure can be controlled during differ- 
ent stages of the stroke, thus better controlling the 
flow of metal over the die. These presses are par- 
ticularly suitable for domes of constant thickness, 
deep draw cups, and similar parts. Die cost is low 
since only one die—which can be made of relatively 
inexpensive material—is required. It is not con- 
templated, however, that these presses will replace 
hydropress, drop hammer, draw press, and other 
methods of forming but will supplement these pieces 
of equipment, particularly for those shapes which 
are difficult or require excessive staging. 

The emphasis placed on these new means and 
processes was challenged on the basis that to date 
this equipment has only been produced on a rela- 
tively small scale and cost is extremely high. It 
appears that exceptionally large equipment will be 
necessary to handle many of the newly designed 
parts, and this may make the cost prohibitive. Most 
large parts are still formed on the drop hammer, the 
brake, or the stretch press. With the drop hammer, 
parts can be rehit after heat-treatment to remove 
heat-treat distortion and to size accurately. 

There is also a trend developing to use cast-iron 
and steel dies with a lead punch on the drop ham- 
mer to achieve greater accuracy and longer die life 
Also titanium can best be formed on the drop ham- 


Room Applications for 
1952 Summer Meeting 
Are Now Available 


Official applications for rooms at The Ambas- 
sador and Ritz-Carlton in Atlantic City, N. J., 
for the 1952 SAE Summer Meeting, June 1-6, 
were distributed to the SAE membership late in 
January as an enclosure with the program of the 
SAE National Passenger Car, Body, and Mate- 
rials Meeting. 


“Blanks have been distributed several months 
earlier this year,” E. H. Kelley, chairman of the 
SAE Meetings Committee, announced, ‘to give 
both SAE members and the two hotels more time 
to arrange suitable accommodations.” 


Room applications will be confirmed in order 
of the receipt of official blanks properly executed 
in the office of the Housing Committee, The 
Ambassador, Atlantic City, N. J. 


Members desiring additional blanks may secure 
them by applying to the Housing Committee or 
to SAE Headquarters. 


mer or draw press with heated dies and materials. 

In comparing these various processes, we see that 
they all have a place in production forming. It is 
not felt that any one method will replace all others. 
Some parts are more easily adapted to the hydro- 
press, others to the power brake, drop hammer, or 
draw press, and still others to the more recently 
developed high-pressure presses. 

Another type of production forming, the use of the 
various stretch presses, was discussed by the panel. 
The main principle in stretch wrap forming is to 
preload the part almost to its yield point, to wrap 
the part around the die, and to stretch the material 
beyond its elastic limit to set the part. 

The advantages and disadvantages of the Hufford 
with its independent arm movement compared to 
the Cyril Bath roto forming for extrusions were in- 
vestigated; also the Sheridan, Erco, and Hufford 
sheet stretchers were discussed. There were no 
definite conclusions as to the superiority of one 
machine over the others since they all have their 
place, but there was definite agreement as to the 
procedure to be followed in stretching various parts. 
A few parts, such as mild-contoured extrusions, can 
be stretched in a single operation with the use of 
compensating blocks; while most stretching opera- 
tions require a preliminary stretch, solution heat- 
treatment, and a final stretch on net blocks. Grade 
75S is usually not stretched in the T6 condition be- 
cause of its vulnerability to edge breakage and jaw 
breakage. Curved jaws and hot dies tend to alle- 
viate this difficulty, but wisdom of stretch forming 
75S in T6 condition is still controversial. 

It was also pointed out how stretching operations 
can be accomplished on the hydraulic brake or con- 
ventional hydraulic presses by adapting special jaws 
to the press to retain the sheet. Such a modifica- 
tion of existing equipment will permit stretch form- 
ing of extra large sheets or tapered skins where 
high tonnage is involved. 

Another valuable aid to stretch forming, partic- 
ularly of aluminum-alloy parts, would be the appli- 
cation of refrigerated forming techniques since 
greater uniform elongation characteristics are ob- 
tained in some materials at lower temperatures. 
Refrigerated forming, however, is in its preliminary 
stage of development. 

Die quenching was another recently developed 
method of forming investigated. The parts are 
formed in the die, solution heat-treated, and trans- 
ferred rapidly back to the die and quenched by the 
die to finish form and set the part. The end result 
gives a part free of springback and deleterious 
residual stresses. Tests are still in progress to deter- 
mine the most suitable die material and techniques 
to be employed, as well as the mechanical properties 
that can be attained by this method. 

It was not felt that the purpose of the panel 
session was to settle all forming difficulties and point 
out a clear straightforward solution to all problems. 
This cannot be done. There may be several differ- 
ent solutions; there may be several opinions as to 
the “perfect” solution, and each one may be backed 
up by sufficient reasons for its preference over all 
other methods. What the panel attempted to do 
was to present an exchange of ideas and high points 
concerning production forming that may serve as 
a guide to the manufacturer. 
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(4) Easy Ways 


To Improve Fuel Economy 


t 


Max Epps, 


W. S. Mount, 


Th 


ECHNIQUES used by drivers in the 1951 Stock Car 

Economy Run produced results averaging 1.8 mpg 
better than in 1950—despite more stringent rules. 
Included among the noteworthy rules followed by 
these expert amateur drivers were: 


(1) Driving the Road Ahead 


Driving the road ahead was one of the most im- 
portant rules. Approaches to traffic signals were 
made so that shifting or stopping was minimized. 

Absolute minimum use of the brakes was an indi- 
cation of driving the road an adequate distance 
ahead. 


(2) Holding Down Engine RPM 


Starting and acceleration methods were aimed 
at holding down engine rpm. With manual gear 
shift, the change from first to second was made al- 
most as soon as the car started rolling. And the 
shift to third was made at as low as5to7mph. The 
result was diametrically opposite to common “jack 
rabbit” starts. 


(3) Running Starts on Hills 


The hill climbing techniques used varied with the 
type of transmission. In general, however, all cars 
got off to a running start by speeding up gradually 
on the approach to the foot of a hill. This running 
start helped to carry a car over a hill with less power 
demand. Then, rather than trying to maintain a 
constant speed up the hill, the speed was allowed to 
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drop by holding a constant or slightly diminishing 
throttle. 

Considering hill climbing alone, it probably would 
have been best to just get over the top of a hill at 
a very low car speed. On the other hand, consider- 
able gasoline was saved by a relatively high speed 
run downhill. 

Cars with automatic transmissions have a fairly 
free coasting tendency even when maintained in 
normal drive. To take advantage of this coasting 
effect, therefore, many drivers accelerated when 
nearing the top of a hill—even though close to full 
throttle was often required. 


(4) Easy on the Throttle 


An easy foot on the throttle proved to be a good 
rule. With this end in mind, a number of drivers 
emphasized the need for a comfortable position and 
good posture. The seat should be set the correct 
distance from the controls so that the driver’s foot 
rests easily on the throttle. Throttle linkage must 
be responsive to slight changes in throttle position. 
The foot should rest so that—when traversing 
bumps in the road—the leg will not bounce up and 
down, thus fluctuating the foot throttle. In fact, 
some drivers considered a constant foot throttle 
position so important that when they wished to get 
a 1 mph increase in speed, they just thought more 
foot pressure without positively moving their feet. 

While few drivers will attain par—just as few 
golfers attain par on a golf course—-Economy Run 
“par” figures serve as a target at which to shoot. 
Observence of these driving rules will help motorists 
reach this goal. 

(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 





What Diese 


ECENTLY, representatives of three industries 
using diesels told what they expected from 
the engine manufacturers in the next few years. 


Each speaker mentioned design features and 
services from the manufacturer that his indus- 
try considers particularly important. 


These are shown in the accompanying tabula- 
tion. The paper on which it is based is, “What 
Is Expected of Diesel-Engine Builders in the 
Foreseeable Future,” presented at the SAE Na- 
tional Diesel-Engine Meeting, Chicago, Oct. 30, 
1951. The industries and their spokesmen are: 


1. Strip Coal Mining 
H. N. Hicks, 


11. Heavy-Duty Highway Transportation 
O. A. Brouer, 


Ill. Heavy Construction 
H. H. Everist, Jr., 


(Paper on which this abridgment is based is 
available in full in multilithographed form from 
SAE Special Publications Department. Price: 
25¢ to members; 50¢ to nonmembers. ) 


Users Want 


|. Strip Coal Mining Industry 


1. Dependability and as near 100% availability as pos- 
sible, despite severe operating conditions. 
to meet the following 


2. Development of a unit 


specifications 


new 


(a) 400 hp 
(b) Naturally aspirated 
(c) 70-ton payload 


(d) Ability to keep in line with present 20- and 40-ton 
units. 


(e) Torque converter and automatic transmission will 
probably be needed with this unit. Present difficulties with 
torque converters include 


(1) Excessive heat in the converter 


(2) Excessive fuel consumption, caused by a loss of 
power in the converter 

(3) Excessive breakdown of lubricating oil, caused by 
temperature fluctuations in the powerplant 
and “don't’s” for the driver to 


(4) Too many “do's” 


remember 
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from Diesel Manufacturers 


11. Heavy-Duty Highway Transportation 
Industry 


1. Further reductions in weight, which could be accom- 
plished by 


(a) Use of lighter alloys 


(b) Further improvements in the efficiency of the engine 


(c) Even greater increase in torque and horsepower out- 
put by stepping up the engine speed 


2. Quietness and smoothness, as well as absence of smoke 
and smell 


3. Lower initial cost In the medium- and heavy-duty 
fields, the price of a diesel engine installed in a tractor is 
$1800 to $2500 more than that of a gasoline engine of com- 
parable size 


Maintenance cost 


4. Lowe! 


5. Easier cold-weather starting, because the cost of build- 
ing storage facilities is almost prohibitive 


6. Elimination of external lube oil lines. This applies to 
the engine as mounted in the chassis with whatever lube 
oil filters and coolers are required and the air compressor 
installed 


Built in method of oil cooling, 
Automatic shut-off upon failure of lube oil supply. 


Improved fuel consumption 
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Ill. Heavy Construction Industry 


1. Dependability and availability, despite severe operat- 
ing demands. 


2. Operation in all climatic conditions 


3. Simplicity of design to give simplicity of repair 


4. Installation of multiple filters and strainers in lube 
and fuel oil systems 


5. Small water filtering and softening attachments in 


cooling system of each engine 


6. Engine accessories should be integral parts of the 
engine and located as conveniently as possible for mainte- 
nance 


offered with standard 
package, for the 


7. Torque converter should be 
engine lines in completely engineered 
various installations required. 


8. Engines should not be overrated 200 rpm reduction 
has been found, on the average, to increase engine life by 


27% 


9. Pilot models should be tested under the severe con- 


ditions met in actual service 


10. Manufacturers could help operator by 


(a) Engineering installation of new units. 


(b) Instructing operator’s personnel on proper operation 
and preventive maintenance of new engines. 


(c) Provide followup service to check operation of equip- 
ment in the field. 
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Conventional 


Refueling 


ressure Systems Speed 


Refueling Time 


Lebow: One of the most imperative reasons for incorpo- 
rating pressure refueling systems to military aircraft was 
the time involved in refueling. In 1944, conventional air- 
craft pumping equipment generally delivered from 50-90 
gpm through a 1'2-in. hose with a pump pressure of 35 
psi. Even if all tanks of an airplane were refueled simul- 
taneously, at this rate it would take 56 to 100 min to filla 
5000-gal capacity airplane. For military airplanes, this 
could be prohibitive to the possible extent of seriously 
hampering a “maximum effort’ bombing mission. 

I have chosen a 5000-gal capacity airplane merely to il- 
lustrate the point. Even the B-29 (now superseded by the 
larger B-50) has a greater capacity, and the B-36 has a 
capacity more than five times as great 


Burns: During the past war, South Pacific B-29 bomber 
squadrons often had to work all of their available refuel- 
ing equipment and ground-crew personnel day and night 
for periods up to five and six days in order to refuel a group 
for a single long-range bombing mission. Now, with pres- 
sure refueling, the B-50 returning from a mission can be 
refueled overnight and be ready to fly a long-range bomb- 
ing mission the next morning 
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Refueling Rate 


Lebow: In order to refuel the airplane in the shortest time, 
it is important to have fuel flowing to all tanks to be re- 
fueled during the entire refueling operation. This also 
means that all tanks will reach their full position the- 
oretically at the same time. This can be accomplished 
within practical limitations by proper selection of the line 
sizes to each tank and proper size of components. If neces- 
sary, thin-edge orifice plates or even choke venturis can 
be installed, although from maintenance and weight stand- 
points, it is more desirable to accomplish the desired flow 
rates by design of the basic system. 

In the system of Fig. 1, if it is desired to fill the airplane 
at 600 gpm, and the main tanks are assumed to contain 
250 gal each, then the shortest time to accomplish this 
will be 9000 gal 600 gpm or 15 min. The main tanks 
should be refueled at 1750 gal = 15 min or 117 gpm, No. 2 
auxiliary tank at 1000 gal 15 min or 67 gpm, and No. 1 
and No. 3 auxiliary tanks at 500 gal = 15 min or 33 gpm 
Flows in excess of these indicate excessive line sizes with 
resulting unnecessary cost and weight in addition to in- 
creased overall refueling time 


Bartlett: In the typical aircraft fuel system arrangement 
such as that presented in Fig. 1, detailed design analysis 
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Single- Point 


Pressure 


Refueling 


Refueling of Military Planes 


APE}. 


R. H. 


will show that, to achieve simultaneous completion of fill- 
ing, the flow resistance of the lead-in line from the fuel- 
ing manifold to the inboard main tank must equal the com- 
bined resistance of the lead-in line to the outboard tank 
and the section of fueling manifold between the two tanks. 
To satisfy fully the simultaneous completion of filling ob- 
jective would tend to dictate an absurdly large section of 
manifold between the inboard and outboard tanks. 

If the airplane is of a capacity which requires the entire 
fueling process to take place at the maximum pumping 
rate, such as 600 gpm for Air Force equipment, then line 
sizes are dictated by this requirement and fully meeting 
the requirement will tend to bear out that objective of 
simultaneous completion of filling. From a weight and 
line-size viewpoint, however, it is questionable that we 
can afford the penalty to the aircraft 
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Lebow P.M. Bartlett Maj.L.G. Burns P.A. Wood 


As a specific example, an analysis of one large airplane 
having a fuel system arrangement very similar to the 
main tank arrangement in Fig. 1 showed a total fueling 
time on the order of 17 min, with the inboard tanks com- 
pleting filling in approximately 12 min and the outboard 
tanks completing 5 min later. 

If the concept of simultaneous completion of filling at 
a rate corresponding to the starting rate were applied, it 
would have resulted in a filling time reduction from 17 
min to approximately 16 min. To accomplish this without 
a major redesign of the system would have required a 50% 
greater pressure at the fueling nozzle inlet. On the other 
hand, te accomplish this at existing nozzle inlet, pressure 
would have required that the 2'-in. fueling line to the 
outboard tank be increased to the order of 4-in. diameter 
Neither of these considerations could be justified in any 
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NO. 2 MAIN NOs 5 MAIN 


conceivable manner for so little gain in fueling time 
fueling time when all tanks 


may not be the optimum 


Lebow: You get the shortest 
finish at the same time, but it 
arrangement 


Design Philosophies 


Lebow: The requirement for the types and numbers of de- 
vices to shut off the flow of fuel to each tank are based 
on a large factor of safety, since failure to shut off fuel 
flow when the tank has become full may result in excessive 
stresses on the tank and surrounding structure 

The Air Force requires at least two independent devices 
per tank, and while it prefers that both devices be non- 
electrical it makes this mandatory on at least one of the 
two required units. This is based on experience with both 
electrical and hydraulic types of equipment. The two 
USAF-required shut-off devices per tank must be fail-open. 
Reason is that it is desirable to have a device fail open 
when the airplane is to be refueled in flight so that fuel 
can still be induced into that tank either allowing the 
other device to control the fuel shut-off or (not desiring to 
rely on a single device) inducing a measured amount of fuel 
to prevent overfilling the tank. While this procedure may 
be necessary for inflight refueling, the Air Force reasons 
that for ground refueling if a valve fails it would be better 
to have it close. In this way no fuel can enter the tank 
and the airplane can either take off without fuel in this 
tank or its take-off can be delayed while the faulty shut- 
off device is replaced. Accordingly, the Air Force requires 
the use of at least one fail-close shut-off device per tank 
where the airplane will be refueled only on the ground. 
The use of a fail-open device in conjunction with a fail- 
close device, however, appears to contradict the purpose of 
the fail-close device, since failure of the fail-open device 
will result in opening of the shut-off valve. 

Since the Navy's refueling will generally be conducted 
from the deck of a carrier, the Navy will accept either the 
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Fig. 1t—Hypothetical air 
plane fuel system of 10,000 
gal capacity, showing dis 
tribution of fuel prior to 
refueling. For ground re 
fueling, it can be assumed 
that each main tank will 
have retained 10% of its 
capacity or 250 gal of fuel 


in which case only one such device pe! 
tank is necessary ‘since if two were used and one failed 
the other could not be used anyway), or two fail-open de- 
vices. The use of a fail-close device is not allowed, how- 
ever, in the case where the shut-off device is also used in 
the normal fuel transfer system since it is considered vital 
that transfer must not be rendered inoperative in the 
event of failure. 

While fail-close devices can be built, their additional 
complication over the fail-open devices generally makes 
it more desirable to use two fail-open devices to advantage 
Furthermore, with fail-close devices, a failure generally 
means that the airplane cannot take off immediately and 
must be repaired. Particularly on the deck of a carrier 
where other airplanes are readying for take-off and space 
is at a premium, this airplane might become a serious ob- 
struction. On the other hand if two fail-open valves are 
used and it is determined during the pre-check that one 
is faulty, it is still possible to induce fuel into the tank. 

The Navy requires pre-checking also except where a 
fail-close device is used. However, in lieu of pre-checking 
a signal system to warn the servicing operator of a failure 
prior to, during, or upon completion of the refueling op- 
eration will be acceptable. The writer does not believe 
this latter requirement incorporates a sufficient safety fac- 
tor since it is conceivable that both shut-off devices may 
have become inoperable since the last refueling ‘partic- 
ularly if some time has elapsed), and upon refueling the 
operator would receive a signal that the devices had failed 
after the tanks had burst. 

The Air Force goes still further in its desire for maxi- 
mum safety and requires that means be provided for de- 
termining whether at least one and preferably both of the 
shut-off devices are in working condition either prior to or 
during the early stages of the refueling operation. This 
is the “pre-check.” 


fail-close device 


Bartlett: Mr. Lebow has presented an interpretation of the 
requirements in terms of equipment characteristics as we 
know them today. The Navy’s basic requirements are not 
in terms of “fail-open”’ and “fail-close” or electrical versus 
non-electrical equipment, but rather are expressed in terms 
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of ultimate design objective. These requirements are 


1. No single failure in the pressure fueling system shall 
jeopardize the tanks or aircraft. Mr. Lebow cites a pos- 
sibility of compound failure as one argument against a so- 
called fail-close valve system. However, even though this 
example might be a real possibility, design for compound 
failure is not compatible with current military aircraft de- 
sign practice and the line must be drawn somewhere. 


2. Any failure must be readily evident to the fueling 
operator, or if not readily evident, means must be provided 
for indicating a failure to the operator prior to, or dur- 
ing, or immediately after completion of the fueling opera- 
tion. The first part of this requirement was not explicitly 
stated by Mr. Lebow, but rather was presented as an in- 
terpreted requirement that there need be no physical pre- 
check for a fail-close system. The concept of indication 
of failure at completion of the fueling operation, which was 
questioned by Mr. Lebow, is considered compatible with 
the philosophy of not designing for compound failure 


3. A failure of the pressure fueling system shall not com- 
promise the fuel-transfer system. ‘(Although specific re- 
quirements for flight refueling have not been established 
by the Navy, it is expected that this latter requirement will 
also apply to the receiving of fuel in flight.) 


To cite a specific example of the advantage of design by 
objective rather than by specifying the type of system 
which may or may not be used 

In one Navy airplane, the pressure fueling system in- 
Stallation also serves as the transfer system, but the level 
control is completely electric; it combines the features of 
both fail-open and fail-close components, and yet it satis- 
fies, in a relatively light-weight and simple manner, the 
first and third design objectives. The ingenuity displayed 
by the fuel system designer, in this instance, could not 
have come about if he had been told that he must use a 
dual system, one of which could not be electrical 


Lebow: My only argument against fail-close devices is that 
when they fail, you can’t get fuel in as with fail-open 
True, you can’t design airplanes for compound failure 
But you can get dual reliability. You can provide for a 
check to see that both devices are working before fueling 


Burns: The Air Force requirements for pressure refueling 
are simple. All that we require is a rugged, simple, safe 
system that will do the job most expeditiously. By rugged, 
the Air Force desires a system that will withstand daily 
service use By simple, the Air Force wants straight- 
forward installations capable of fueling and defueling op- 
erations. By safe, the Air Force requires surge protection 
combined with adequate shut-off valves in each tank 
utilizing a suitable pre-checking method 


Weight 


Bartlett: For the pressure fueling system designs which I 
have had the opportunity to review, I have become both 
alarmed and disappointed at the apparent weight penalty 
The method of pressure fueling originally envisioned in the 
Navy was based upon the system currently in use by some 
airlines where a minimum of level control valve equipment 
is installed within the aircraft This system promised 
weight penalties of the order of 25 lb per 1000 gal of fuel 
capacity 

When the Air Force also decided to use the National 
Aircraft Standard 2'2-in. bayonet flange for its equipment, 
it became possible to achieve the obviously desirable fea- 
ture in Navy aircraft of being able to be serviced from any 
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military equipment. The decision was then made to change 
over to the internal tank-level control system 

Fueling system weight resulting from this type of sys- 
tem design has been varying between 50 and 100 lb per 
1000 gal of fuel capacity for typical naval aircraft. These 
weights are considered an excessive penalty, even though 
the need for the system is real. It is hoped that, with fur- 
ther design efforts, this weight penalty can be appreciably 
reduced. 


Lebow: This figure of 50 to 100 lb per 1000 gal applies only 
to multi-tank fighters. For transports, bombers, and cer- 
tain fighters, the weight penalty is probably even less than 
25 lb per 1000 gal. 


Airline Application 


Wood: The size of the fuel system in a commercial trans- 
port is dictated by the longest non-stop schedule against 
adverse head winds. Since this is a rare occurrence the 
fuel system is never completely refueled at-any stop. For 
example, on our Chicago-Los Angeles operation we use 
3600 gal maximum. Of course, some fuel is always in the 
tank so that it is not necessary to refuel this total amount 
In fact, the average fuel placed abroad a DC-6 at each re- 
fueling stop is 1230 gal per flight. With our present sched- 
ule of stops from 30 to 40 min, fueling is not the critical 
item. The critical item is still the loading and unloading 
of passengers and passenger service equipment. 

At present we are utilizing 80 to 100-gpm trucks and a 
few of the latest 200-gpm trucks. This equipment serves 
adequately All replacement trucks obtained, of course, 
are of the latest 200-gpm type 

On future jet aircraft with fuel systems of 7000 to 8000 
gal for domestic operation, assuming the present average 
of 30% of the total capacity being loaded at each stop, 
would only require 2400 gal. A 200-gpm truck could handle 
this in 25 min for actual fueling plus 5 min for the posi- 
tioning of the equipment. You will note that 2400 gal is not 
put in the airplane at the rate of 200 gpm since time must 
be allotted for measuring the amount of fuel in the tank 
as it is gassed and moving from tank to tank. On an over- 
water operation the requirement would probably be for 60% 
of the system to be filled at each stop or 4800 gal. From 
the foregoing, it can be seen that the requirements for 
commercial aircraft are not as stringent as those for mili- 
tary aircraft, and since the ability of an airplane to per- 
form successful commercial operation is based on its abil- 
ity to haul payload, any additional weight such as would 
result from an installation of single-point refueling must 
pay its way 

On the commercial airliners some system must be pro- 
vided for readily measuring the amount in each tank and 
controlling the amount of fuel loaded. This would require, 
in addition to the items in the present single-point refuel- 
ing system, some additional valving and fuel measuring 
means. However, from the personnel standpoint and the 
reduction of damage to the leading edge of the wing some 
revision of ground refueling is needed. I believe new 
ground refueling systems will be multiple-point rather 
than single-point. Multiple-point systems allow a greater 
total refueling rate for a lower system weight. In order 
to simplify the refueling of commercial transports, the 
airplane manufacturer should make every effort to mini- 
mize the number of tanks so that the number of refueling 
positions is minimized and the simplest system results. 


Lebow: Although refueling time is not critical for the air- 
lines, safety is. And—don’t forget—pressure refueling is 
safer than other systems 





New Technique Simplifies 


Evaluation of 


RECOMBUSTION reactions play an important 
- role in engine operation. A convenient method 
for evaluating their effect in a normally firing en- 
gine is to measure the heat of precombustion of the 
fuel under the same operating conditions but with 
delayed ignition. Using this technique, it has been 
found that: 


@ Liberation of heat during the precombustion 
period may account for 10% of the total heat of 
combustion of the fuel 


® Addition of tetraethyl lead to a fuel does not 
affect the rate of liberation of heat over most of 
the precombustion period. But it is effective in 
either postponing or eliminating the onset of auto- 
ignition or knock 


@® Within each fuel-type group, increase in octane 
number lowers the total heat of the precombustion 
reaction. However, the magnitude of this heat for 
each fuel is not specifically related to the octane 
number 


@ Presence of precombustion reactions in an en- 
gine operated at delayed ignition results in sub- 
Stantial power increase without necessarily affecting 
the knocking characteristics of the fuel-engine 
combination or the total heat liberated by the fuel. 


The present study of precombustion reactions was 
carried out in three phases. In the first—an in- 
vestigation of the precombustion properties of sev- 
eral hydrocarbons in the absence of an advancing 
flame front—ignition timing was set at 30 deg after 
top center. (This corresponded approximately to 
the latest ignition timing which permitted the en- 
gine to operate without misfiring.) These experi- 
ments are referred to as delayed ignition tests. 
With this type of investigation, data are relatively 
easy to interpret since the precombustion reactions 
occur before the flame front is established in the 
combustion chamber. 

In the second phase of the work—a study of the 
behavior of fuels under more typical engine operat- 
ing conditions—ignition timing was set at 15 deg 
before top center, which in this engine was ap- 
proximately 5 deg retarded from the maximum 
power timing. These experiments are referred to 
as normal ignition tests. Data collected in these 
tests are considerably more difficult to interpret 
than delayed ignition data. It is, however, very 
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important to carry out this type of investigation to 
determine whether the results obtained in the de- 
layed ignition tests are applicable to cases of practi- 
cal interest. In both cases, pressure-time data 
were obtained with balanced pressure equipment. 

The third phase of the experimental work was 
concerned with the relationship between precom- 
bustion reactions and power development over a 
range of ignition timings 


Delayed Ignition Tests 

Delayed ignition tests were carried out, and the 
heats generated by precombustion reactions were 
calculated. 

Fig. 1 shows both the measured combustion cham- 
ber pressure and cumulative heat evolved by the 
charge (as a function of crank angle) for primary 
reference fuel blends of 40, 45, 50, 60, 70, 80, and 
100 octane number. Also shown is the correspond- 
ing curve for diisobutylene (dib), useful for refer- 
ence purposes since this fuel does not undergo pre- 
combustion reactions (nonreacting). 

The heat calculations were based on a value of 
zero at a crank angle of -20 deg. Since engine con- 
ditions were maintained nearly constant during all 
tests, it is felt that prior to -20 deg no significant 
differences in heat effects should occur for the 
various fuels. The spread of values for heat 
liberated in the region before -20 deg is, therefore, 
a measure of experimental variation. 

A horizontal line on the heat-time graph repre- 
sents an adiabatic process. The lowest curve, show- 
ing the behavior of dib illustrates the effect of heat 
transferred from the hot fuel-air mixture to the 
colder walls. Up to +30 deg, the point of spark 
ignition, this curve has a generally downward trend, 
but after the initiation of combustion by spark, the 
burning of the fuel results in the generation of heat 
and the consequent upswing of the curve. 

It should be noted that the curves for the 40, 45, 
and 50 octane number primary reference fuel mix- 
tures exhibit the phenomenon of auto-ignition. 
The 40 octane number fuel autoignited heavily 
under the selected engine conditions, while the 50 
octane number fuel exhibited borderline autoigni- 
tion. The fuels of octane number greater than 50 
did not autoignite. 

Inspection of the curves reveals that—from the 
standpoint of heat liberation—there are three 
distinct phases in the reactions undergone by these 
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hydrocarbon-air mixtures. The first is a moderately 
rapid reaction, the magnitude of which varies with 
the composition of the fuel, and is designated here 
as a precombustion reaction. For most of the fuels 
in Fig. 1 the precombustion period extends between 

10 deg and + 15 deg. The second phase is one of 
very slow liberation of heat or possibly complete ab- 
sence of exothermic reaction. The third phase is 
either rapid autoignition or normal combustion in- 
itiated by spark ignition at +30 deg. Fuels which 
autoignited early in the cycle, such as the blend of 40 
octane number, showed no second slow reaction 
period. 

The heat-time curve for isooctane up to the 
point of spark ignition represents an almost exact 


balance between heat liberated by precombustion 
reactions and heat lost to the walls. It would thus 
appear that isooctane reacted slightly under these 
conditions. But other evidence, not presented in 
this paper, indicates that isooctane is nonreacting 
under these engine conditions. The difference 
shown between isooctane and dib may in large 
part be due to experimental variation. 

Fig. 2 shows the variation of both measured com- 
bustion chamber pressure and cumulative heat 
evolved by the charge (as a function of crank angle) 
for a 40 octane number primary reference fuel blend 
with these concentrations of tetraethyl lead: 0, 0.4, 
0.7, 1.0, 3.0, and 6.0 ml per gal. 

The cumulative heat curves exhibit 


the same 


Why Study Precombustion Reactions? 


The study of precombustion reactions is important for two reasons. 


The first is the effect which these reactions may have on the knocking process. 


To date, 


the exact relationship between precombustion and knock has not been established, but the 
fact that precombustion alters the chemical nature of the charge indicates that the knocking 


process can be affected by these early reactions. 


The second reason for studying precombustion reactions is that they can have an important 


effect on the thermal efficiency of the engine cycle. 
tion reactions are exothermic in nature and occur prior to normal combustion. 


This effect occurs because precombus- 
The result is 


a change in the rate of heat liberation during the cycle and a consequent change in the ther- 


mal efficiency. 
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Fig. 1—Combustion chamber pressure and cumulative heat evolved by 

primary reference fuel blends as a function of crank angle. From the 

standpoint of heat liberation, there are three distinct phases in the 

reactions undergone: first a moderately rapid reaction; then very 

slow liberation of heat ‘or complete absence of exothermic reaction 
and finally either rapid autoignition or normal combustion 


three phases as those obtained with the primary 
reference fuel blends. Precombustion reactions 
differ from those of the unleaded primary refer- 
ence fuels in that the leaded mixtures show 
nearly equal rates of heat liberation during most 
of the precombustion period irrespective of tel con- 
centration. However, addition of tel is seen to have 
a very important effect in that it postpones the 
onset of autoignition. The higher the concentration 
of tel, the later autoignition occurs in the cycle, 
until normal combustion replaces autoignition. 

A similar plot for a series of blends of dib and 
n-heptane showed a decreasing tendency to auto- 
ignite as octane number of the mixture increased 
A mixture containing 27% dib exhibited borderline 
autoignition. Existence of a precombustion period, 
followed by a delay before the onset of autoignition, 
was again indicated. But the second stage of the 
reaction gave indications of being an endothermic 
process in the case of at least two fuels. 

It is interesting to note that the blend containing 
50% n-heptane in dib was found to be a nonreacting 
fuel. (The heat-liberation curve was almost identi- 
cal with that of 100% dib.) This contrasts with 


52 


Fig. 2—Precombustion reactions of leaded blends differ from those of 

unleaded primary reference fuels in that leaded mixtures show nearly 

equal rates of heat liberation during most of the precombustion period 

Tetraethyl lead postpones the onset of autoignition—the higher the 

concentration, the later autoignition occurs in the cycle, until normal 
combustion replaces autoignition 


the behavior of 50% n-heptane in isooctane, which 
Showed large-scale precombustion reactions and 
autoignition under the same engine conditions 

It is apparent that heats of precombustion can be 
of considerable magnitude, exceeding in several 
cases 10% of the total heat of combustion. Fig. 3 
shows the relationship between the heat of pre- 
combustion and the octane number of the fuel for 
the three different types of blends tested. It is im- 
mediately evident that octane number, per se, is not 
a measure of heat of precombustion reaction. How- 
ever, for a given type of blend, an increase in octane 
number results in a smaller heat of precombustion 
reaction. 


Normal Ignition Tests 


Ignition timing for the normal ignition tests was 
15 deg, the maximum permissible spark advance 
without knock for the test fuel—a 60 octane number 
primary reference fuel blend containing 6 m1 tel 
per gal. Evaluation of the heat evolved by this 
reacting fuel was made by comparison with iso- 
octane, a nonreacting fuel. Heat of precombustion 
results are presented in Fig. 4. 
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Curve A represents the cumulative heat evolved 
by the fuel-air mixture ahead of the flame front 
from the time of spark ignition to a point 5 deg be- 
fore the end of combustion. It is quite evident from 
the shape of this curve that there are precombus- 
tion reactions in the charge ahead of the flame 
front. This is especially interesting since the en- 
gine conditions under which this test was carried 
out are fairly typical of normal engine operation. 

Since the number of moles of fuel ahead of the 
flame front is constantly changing as the flame 
progresses across the combustion chamber, the 
total quantity of heat emitted is not a measure of 
the intensity of precombustion reaction. Therefore, 
it is of interest to plot the cumulative heat of pre- 
combustion per mole of fuel ahead of the flame 
front, as in Curve B. A third way of examining 
these data is given in Curve C, where the time rate 
of heat liberation is plotted as a function of crank 
angle. 

In interpreting these curves it should be remem- 
bered that (1) the heats referred to are those which 
are evolved by the portion of the fuel-air mixture 
ahead of the flame front, and (2) the effect of this 
advancing flame front during the period of combus- 
tion is reflected only in its effect on the pressure 
and temperature of the mixture ahead of the flame 
front. 

The curves show, as in the delayed ignition tests, 
first a rapid evolution of heat followed by a second 
phase of much reduced heat development. Auto- 
ignition is absent in this case because the mixture 
ahead of the flame front is completely consumed 
by the advancing flame before autoignition can 
occur. Under different engine operating conditions 
or with a fuel of lesser antiknock value the occur- 
rence of autoignition would be typical of knocking 
operation in an engine. 

The delayed ignition process introduces one basic 
simplification into the thermodynamic interpreta- 
tion of precombustion reactions—the fact that 
there is effectively no change in the number of 
moles of engine charge during the major part of the 
process. Naturally, in the analysis of data from 
engine experiments at normal ignition timings, the 
number of moles of the mixture ahead of the flame 
front is constantly changing as the flame front 
progresses. However, the large changes in the num- 
ber of moles of the mixture ahead of the flame 
front occur after the flame has traveled most of the 
distance across the combustion chamber. Fig. 5 
shows how both the volume and number of moles 
of mixture ahead of the flame front vary with crank 
angle. Referring back to Fig. 4, which shows the 
progress of the precombustion during a normal igni- 
tion cycle, one can see that most of the precombus- 
tion energy is liberated over a relatively short in- 
terval of time. This liberation of heat occurs before 
any appreciable quantity of the charge is consumed 
by an advancing flame front, that is, before there is 
any appreciable change in the number of moles of 
the mixture ahead of the flame. 

While the number of moles of mixture ahead of 
the flame front is not importantly affected by the 
presence of the flame front for a considerable por- 
tion of the time interval during which the flame is 
traversing the chamber, there is a distinct effect 
on the volume which this mixture occupies. The 


FEBRUARY, 1952 


40% ISOOCTANE— 
60% N-HEPTANE 
PWS TEL 


@ 
°o 


ISOOCTANE- 
N- HEPTANE 
BLENDS 


DIB- N-HEPTANE 
BLENDS 


AHp, KCAL/GRAM MOLE OF FUEL 
S 
o 


°o 


60 80 
OCTANE NUMBER 


BS 
°o 


Fig. 3—Octane number, itself, is not a measure of the heat of pre 
combustion reaction. However, for a given type of blend, an increase 
in octane number results in a smaller heat of precombustion reaction 
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Fig. 5—Large changes in the number of moles of mixture ahead of the 
flame front occur after the flame has traveled most of the distance 
across the combustion chamber 
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Fig. 6—Etffect of temperature on progress of precombustion reaction 

The curves indicate that it is necessary to reach a critical temperature 

to obtain the precombustion reaction, and that subsequent increase in 

temperature has little effect in increasing the magnitude of this 
reaction 
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effect is that of a small amount of fuel-air mixture 
burning in one end of the combustion chamber and 
compressing the remaining portion of the mixture 
ahead of it far out of proportion to the number of 
moles of fuel which have been consumed. This re- 
sults in an increase in temperature of the mixture 
ahead of the flame front over that which it would 
have if the flame front were not advancing upon it. 
For this reason there is a distinct difference between 
the temperature of the mixture during the precom- 
bustion reaction period in an engine operated with 
delayed ignition and in an engine operated with a 
sufficiently early ignition timing to produce an ad- 
vancing flame front during the precombustion 
period. Temperatures are higher for the normal 
ignition cycle even though the fuel in the delayed 
ignition cycle is more prereactive. 

Despite this fact, evidence obtained in this work 
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Fig. 7—The rate of heat liberation (due to precombustion reaction) of 
two fuels of equal octane number varies with ignition timing and fuel 
lead content 
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Fig. 8—Percentage increases in indicated horsepower obtained at 
various ignition timings when reacting fuels were substituted for a 
nonreacting fuel 
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shows that the difference in temperature has little 
effect on the extent of the precombustion reaction. 
This can be seen in Fig. 6, which shows how the 
temperature of the mixture ahead of the flame front 
continually increases with the passage of time up 
to the point where almost all of the mixture is 
consumed. While the rate of heat liberation due to 
precombustion reactions passes through a maximum 
considerably before the maximum temperature of 
the mixture is reached, the rate of heat liberation 
actually decreases for some time and reaches a value 
of practically zero before the maximum temperature 
is reached. This implies that to obtain the precom- 
bustion reaction, it is necessary to reach a critical 
temperature, and subsequent increase in tempera- 
ture (within certain limits) has little effect in en- 
hancing the magnitude of this reaction. 

Therefore, the results in terms of heats of pre- 
combustion reactions determined in delayed igni- 
tion tests are applicable in a quantitative interpre- 
tation of precombustion reactions in a normal igni- 
tion cycle, if one takes into account the changing 
number of moles in the charge ahead of the flame 
front. Furthermore, since the number of moles 
ahead of the flame is substantially constant over 
the major portion of the precombustion reaction, 
it is possible to equate the heats of precombustion 
calculated from delayed ignition data to the heats 
which would be obtained from the same fuels under 
normal ignition timing. Therefore, a convenient 
method of evaluating the heat of precombustion of 
a fuel in a normal ignition cycle is to measure the 
heat of precombustion of the same fuel under de- 
layed ignition conditions. 

It would be desirable to be able to compare actual 
experimental data on the heat of precombustion 
obtained with a single fuel under delayed and 
normal ignition timings. Unfortunately, at the 
present time, such data are not available. However, 
some supporting evidence for the conclusion 
reached above is given in Fig. 7. 

This figure compares the net heat evolved by the 
precombustion reaction for two fuels of equal octane 
number at different ignition timings. The normal 
ignition test was run with a 60 octane number pri- 
mary reference fuel blend plus 6 ml tel per gal 
(Curve A), while the delayed ignition test was run 
with a nonleaded 87.5 octane number primary refer- 
ence fuel blend (Curve B). It is seen that the maxi- 
mum heat of the precombustion reaction is some- 
what higher in the case of the leaded fuel. Since 
the fuels have the same octane number, this differ- 
ence would have been predicted from Fig. 3. Ap- 
parently, then, the change in ignition timing did not 
importantly affect the total heat of the reaction. 

The fact that the leaded blend at normal ignition 
timing undergoes precombustion earlier in the cycle 
can be attributed to two factors: (1) difference in 
the base fuel composition, and (2) change in igni- 
tion timing. As previously shown in Fig. 1, the 
higher concentration of n-heptane (which occurs 
in the leaded fuel) implies a higher initial rate of 
liberation. Moreover, a change in ignition timing 
from delayed to normal timing has the effect of 
increasing the temperature of the unburned charge, 
so it is reasonable to expect that a fuel would 
liberate its precombustion heat earlier in the cycle 
when normally ignited. 
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Fig. 8 shows the percentage increases in indicated 
horsepower, obtained at various ignition timings, 
when reacting fuels were substituted for a nonreact- 
ing fuel. Ignition timings of the different reacting 
fuels were adjusted so that the flame travel after 
the start of combustion was identical for the re- 
acting and nonreacting fuels. The 40 octane num- 
ber primary reference fuel blend plus 6 ml tel per 
gal was equal in antiknock value to the 77.5 pri- 
mary reference fuel containing no tel. And the 60 
primary reference fuel containing 6 ml tel per gal 
was equal to the 87.5 primary reference fuel con- 
taining no tel. From data presented in Figs. 1 and 
2, it is apparent that these fuels exhibit precombus- 
tion reactions and that isooctane is a nonreacting 
fuel under this operating procedure. 

Outstanding feature of Fig. 8 is that it shows that 
the percentage increases in indicated horsepower 
are considerably magnified as the spark is retarded. 
Furthermore, the increases are appreciably larger 
for a fuel containing tel than for a nonleaded fuel 
of equal octane number. 

(Paper on which this abridgment is based is avail- 
able in full in multilithographed form from SAE 
Special Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Excerpts from Discussion by 


E. S. Corner 
Standard Oil Development Co. 


NE of the most important contributions that pre- 
reaction studies can make to an understanding 

of oxidation reactions taking place in an internal 
combustion engine is that of the role of tetraethyl 
lead and other antiknock agents in suppressing en- 
gine knock. 

It has been shown by the Development Company 
that the tel was completely destroyed in combina- 
tion with n-heptane under conditions where it was 
only 50% destroyed when added to toluene. These 
data indicate that some tel reacts directly with 
intermediates (radicals or oxygenated compounds) 
formed by prereacting compounds and thereby 
probably controls chain-branching reactions which 
eventually lead to knock. This may explain the ap- 
parent relationship between the extent of prereac- 
tions in the absence of tel and the improvement in 
antiknock quality by tel addition. In addition, this 
mechanism would explain the fact that tel has a 
relatively small effect on the temperature at which 
prereactions are initiated. In the actual combus- 
tion flame, oxides of lead may be compounds tending 
to suppress knock. 

A large amount of research will unquestionably 
be required before the nature of prereactions and 
associated combustion phenomena is known with 
certainty. In the meantime, however, it is gratify- 
ing—from a practical viewpoint—to know that the 
existence of prereactions does not adversely affect 
the power output of an internal combustion engine. 
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Typical of the lightweight 


crawler tractor and the 


highly-productive earthmoving equipment used in military airborne operations are the special 
16,000 Ib truck-mounted crane 


“Military Specials” Not Desired by Military 


JOHN A. CALDWELL 


HE Corps of Engineers does not want 
Military Specials They are ex- 
pensive, troublesome, time consuming 
to develop, and create production 
problems in wartime when required in 
quantity However, most commercial 
vehicles have to be modified in some 
way because of the very nature of 
military operations 
Suitable for 


Military Transport 


One of 
modifying 


the primary reasons for 
standard items of equip- 
ment is to make them suitable for 
military transport Equipment must 
be transportable with least expense 
and effort, and it must arrive at its 
destinations in good order. This dic- 
tates relatively lightweight, high per- 
formance items—-equipped so that they 
can be loaded, lashed down, and un 
loaded readily 

Those items which must be trans- 
ported overseas must be processed and 
packaged for protective purposes 
All of the units, of course, must meet 
the weight and dimensional limita- 
tions of the transporters. Most com- 
mercial items meet railroad limita- 
tions in this respect However, the 
limitations in weight, height, width 
and length imposed by landing ves- 
sels and cargo aircraft are more re- 
strictive. Equipment transported by 
either method should be capable of be- 
ing loaded or unloaded under its own 
power and of being backed in readily 
so that it may be driven out when 
landing 

Other must be 


factors which con- 
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and which 
modifications 


sidered in transport by ail 
sometimes occasion 
are the abilities of components and 
attachments to withstand impact, ef- 
fects of change in altitude, and in 
some cases crash landings 


Meet Special Tactical Requirements 


Another major reason for modifying 
standard equipment is to meet special 
military tactical requirements 

Radio suppression of all motorized 
items is necessary: (1) to prevent in- 
terference with our own radio and 
radar equipment, and (2) to keep the 
enemy from locating our equipment by 
radio detection 

Better lighting equipment than that 
provided by commercial practice is re- 
quired. Almost the same efficiency 
can be obtained in night work opera- 
tions as in daylight if adequate light- 
ing is provided. Sufficient lighting is 
required to provide the operator with 
good vision forward, on the ends of his 
cutting blade, and to the rear when 
backing up 

The ever-increasing popularity of 
air transport in military operations 
dictates that earthmoving equipment 
be capable of being air transportable 
While some of it may be disassembled 
for this purpose, it is highly desirable 
that each piece be transportable as a 
unit to save both time and manpower 
since airborne operations are more 
urgent and have to meet more critical 
schedules than other operations. 

Lightweight, highly-productive 
earthmoving equipment which can be 


16,000 Ib 


put into use within a matter of a few 
minutes after it is landed must be used 
in many military airborne operations 
This equipment paves the way for 
progressively larger items which are 
flown in during later phases as more 
adequate landing facilities are pro- 
vided and more time is available to 
prepare them for use. A good ex- 
ample of an item of equipment which 
has been modified to meet the require- 
ments for use in the early phases of 
such an airborne operation is the 16,- 
000 lb special airborne crawler tractor 
Another modified commercial item fo1 
airborne the 16,000 lb truck- 
mounted crane. ‘(See Fig. 1.) 

Atomic warfare also presents its 
problems. Equipment for digging per- 
sonnel trenches rapidly for hospital 
and other personnel who are not able 
to dig their own is under development 
High speed tunelling machines for un- 
derground construction work and 
equipment for clearing passages 
through radioactive areas are indi- 
cated. All of these are items for 
which modified commercial units may 
provide solutions 


use 15 


Use Under 


Another primary reason for modi- 
fying commercial earthmoving equip- 
ment is to make it suitable for military 
use under the extreme environmental 
conditions found in various areas of 
the world For use in the tropics, 
standard items must be treated to pro- 
tect them from fungi which ordinarily 
attack and destroy such components 
as wiring, belting, and so forth, in a 
very short time. Also, since marshy 
conditions predominate in sueh areas 
all vehicles need to have very good 
flotation characteristics 

Similarly, operation in the Arctic 
presents its special problems. With 
temperatures as low as - 65 F in the 
winter, starting and operating are 
difficult. Ordinary lubricants and 
diesel fuels congeal and even gasoline 
does not vaporize as readily as it 
should. Standard batteries lose their 


Extreme Environmental Conditions 
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life and the stamina of operators and 
maintenance personnel are highly re- 
duced. Movement over the frozen 
terrain is like going over rocks, and 
the equipment and its riders are sub- 
jected to tremendous abuse 

Equipment must be capable, there- 
fore, of being easily started in a rea- 
sonable period of time. It must be 
lubricated with special lubricants and 
provided with special fuel. It must be 
equipped with winterization kits which 
include heating and insulating equip- 
ment for the engines, batteries and 
tractor cabs or canvas enclosures 
Since personnel must wear heavy 
clothing—mittens and boots—controls 
must be widely spaced and items re- 
quiring frequent adjustment must be 
readily accessible. Some method of 


cushioning both the tractor and the 
operator from the shocks of travel is 
highly desirable. 


Ease of Operation and Maintenance 

Always of concern to the Army is 
the maintenance of its equipment. It 
must be easy to operate, capable of 
withstanding a high degree of abuse, 
and require as little maintenance as 
possible. High mortality parts should 
be readily accessible and easily re- 
placed and lubricating fittings should 
be easy to locate and to service 
Only standard Army lubricants should 
be required. 

Coupled with maintenance is a defi- 
nite need for interchangeability of 
parts and assemblies among various 


Urges Saner Laws To Aid Transportation 


ARTHUR C. BUTLER 


IGHWAY transportation law can be 

a driving force in eliminating criti- 
cal deficiencies in our highway system 
and it can write the ticket for sound 
programming in the future. But there 
are other changes in the law needed 
to improve conditions in highway 
transportation, notably in ton-mile 
legislation and in laws regulating size 
and weights 

The ton-mile theory attracted 
popularity because of its deceiving sim- 
plicity and the relative ease of obtain- 
ing approximating data and makin 
calculations. A number of states have 
enacted ton-mile laws but in almost 
all cases they mave had difficulty in 
adapting theory to an enforceable and 
administratively feasible tax 

The dilemma confronting 
proponents was concisely summed up 
in testimony before the Ohio House 
Commerce and Transportation Com- 
mittee by former Tax Commissioner C 
Emory Glanders when he said: “If you 
make the tax practical to collect, it will 
be inequitable; if you make it equi- 
table, it will be impractical.” 

New York's recent adoption of a ton- 
mile tax has been resented by neigh- 
boring states. Vermont has enacted 
retaliatory legislation and other states 
are considering it. Such relations con- 
stitute a backward step; therefore, laws 
of this kind should be repealed 

Perhaps the most important 


has 


ton-mile 


and 
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certainly most 
of the conflict 
technology of 


controversial example 
between the dynamic 
the motor vehicle and 
the stabilizing effect of the law is in 
the regulation of sizes and weights 
Virtually every state legislature at each 
session has acted upon some phase of 
this difficult problem, but on the whole 
it is now being handled with more in- 
telligence and reasonableness 

The railroads, which took an active 
part in the promotion of restrictive 
laws, are now pinpointing their attack 
against the for-hire truckers, thus 
affecting all trucks If they succeed 
in dividing and conquering they may 
gain sufficient courage to tackle the 
private automobile, their chief com- 
petitor. They have succeeded in 
creating some bad feeling between 
bus and truck operators on the one 
hand and the passenger car owner on 
the other; they are making headway 
with public opinion, particularly as it 
relates to trucks In this they are 
aided by that small segment of opera- 
tors who are violating the loading laws 
and are making themselves unpopula: 
by unpardonable practices The vast 
majority who do obey the law should 
aid in cleaning out these violators lest 
the many suffer with the few from 
retaliatory laws 

We must put our house in orde! 
The willful violation of state laws can- 
not be tolerated Even if there is an 
honest belief that any given limit is 
discriminatory and unsound, violation 
is not the way to remedy the situation 

Furthermore, operators and highway 
officials will have to abandon some of 


their intransigent stands The east 


items of equipment. Under the best of 
circumstances, the general parts sup- 
ply of the Corps of Engineers is highly 
complicated. Spare parts must be 
procured and supplied to the field for 
many hundreds of items of equipment 
Any practical standardization and in- 
terchangeability of parts which can be 
effected will contribute toward simpli- 
fication of the supply picture and aid 
in keeping the equipment in the field 
in running condition. (Paper, ‘“Modi- 
fication of Standard Earthmoving 
Equipment for Military Requirements,” 
was presented at SAE National Tractor 
Meeting, Milwaukee, Sept. 11, 1951 
It is available in full in multilitho- 
graphed form from SAE Special Pub- 
lications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


“The law on most phases of motor 
vehicle equipment has been most 
prone to recognize engineering im 


provements in vehicles 


“While SAE does not deal in 
legislation, the findings of its techni 
cal committees have, at long range 
had a profound effect on law and 
regulatory changes on the basis of 
and more efficient 


newer, safer 


motor vehicles 


this field 
have been most helptul from time 
to time in breaking highway trade 
barriers between the states 


Engineering views in 


Arthur C. Butler 
National Highway Users Conference 


Director 


Inc 


and west should not be 
sizes and weights They have differ- 
ent problems which may require re- 
gional solutions It may be that na 
tional uniformity is impossible in this 
field for some time to come, but prog- 
ress can be made through a coopera- 
tive approach by men who are sincere 
and of good will (Paper, “The High- 
way User Faces the Law,” was pre- 
sented at SAE National Transportation 
Meeting, Chicago, Oct. 29, 1951 It is 
available in full in multilithographed 
form from SAE Special Publications 
Department Price: 25¢ to members 
50¢ to nonmembers.) 
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Turbocharging of High 
Speed Diesels Studied 


paper Dy 


N. M. REINERS 
W. D. SCHWAB 


HILE much more development is 

required to obtain a complete pic- 
ture, initial investigation has high- 
lighted the advantages, disadvantages 
and possibilities of turbosupercharging 
high speed diesel engines 

Use of a _ turbosupercharger in- 
creased the maximum horsepower out- 
put of the Cummins NHRS engine 
70% over the naturally aspirated rat- 
ing and 13% over the Roots-charged 
rating. And increased power output 
was accomplished with the same maxi- 
mum fuel rate as used for the Roots- 
charged engine. ‘(See Fig. 1.) 

Full load performance character- 
istics of the turbosupercharged engine 
at low engine speeds were not as sat- 
isfactory as those of the Roots-charged 
engine. Power fell off and fuel con- 
sumption increased on the turbosuper- 
charged engine as engine speed was 
decreased, until at 1200 rpm the per- 
formance was approximately 10% be- 
low that of the Roots-charged engine 
This condition resulted in a continu- 
ally falling torque curve as speed was 
reduced—a condition unfavorable for 
automotive applications 
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Increasing intake air temperature 
can seriously decrease the maximum 
power output of a turbosupercharged 
engine if this necessitates reducing the 
fuel rate to avoid exceeding maximum 
exhaust temperatures allowed by the 
turbosupercharger or the engine. 
Without exhaust temperature limita- 
tions, the rate of decrease in power 
with an increase in intake air tem- 
perature—was approximately the same 
as for the Roots-charged engine (1% 
per 10 F increase). 

Although effect of altitude was not 
determined, it is apparent that turbo- 
supercharger operating limits would 
have considerable influence on the 
effect of altitude performance. If op- 
erational limits of rotor speed and ex- 
haust temperature could be neglected, 
sea level engine power could conceiva- 
bly be maintained at any altitude 
However, since the limitations are ap- 
proached at approximately sea level, 
such benefits may not be realized. 

As a result of limited rate of acceler- 
ation of the turbosupercharger, the re- 
quired air-fuel ratio for commercially 
acceptable exhaust smoke cannot be 
obtained on the turbosupercharged en- 
gine under all dynamic operating con- 
ditions 

Some of the adverse characteristics 
found during this initial development 
work may be solved by such simple 
methods as better matching of the 
turbosupercharger to the engine. 
Other adverse conditions, however, 
may require considerable development 
to make the turbosupercharged diesel 
engine as versatile as the present diesel 
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Use of a turbosupercharger increased the maximum horsepower 


output of the Cummins NHRS engine 13% over the Roots-charged rating 
Increased power output was accomplished with the same maximum fuel 
rate as used for the Roots-charged engine 


engine supercharged with the Roots 
type blower. 

Development of the _ turbosuper- 
charged engine is being energetically 
continued. Efforts are being made to 
employ the benefits of turbosuper- 
charging to the fullest possible extent 
wherever possible. Moreover, develop- 
ment will be carried to the point where 
no compromise in engine performance 
characteristics, serviceability, or de- 
pendability is required in enjoying 
these benefits. (Paper, ‘“Turbosuper- 
charging of High Speed Diesel En- 
gines,” was presented at the SAE Na- 
tional West Coast Meeting, Seattle, on 
Aug. 13, 1951. It is available in full in 
multilithographed form from SAE Spe- 
cial Publications Department. Price 
25¢ to members, 50¢ to nonmembers.) 


Fatigue Life 
Of Gears Estimated 


WELLS COLEMAN 


(This paper will be printed in full in 
SAE Quarterly Transactions) 


O overcome some of the deficiencies 

in previous methods of determining 
the fatigue life of bevel and hypoid 
gears, a new method has been de- 
veloped which differs from the old in 
the following ways: 

1. The tooth strength 
in the normal section rather than 
the transverse section 

2. The position of the point of load 
application is determined by taking 
into account not only the theoretical 
lines of contact but also “mismatch” 
and certain experimental evidence 

3. The load carried by one tooth is 
estimated in a rational manner based 
on “mismatched” and contact ratio 

4. The radial component of 
normal load is considered. 

5. A. stress concentration factor 
based on experimental data is applied 

6. The concept of “effective face 
width” is introduced. 

7. A size factor is introduced, based 
on experimental evidence that allow- 
able stress varies with size of tooth. 

8. A mounting factor which allows 
for the deflection of the gear mounting 
is included. 

9. The velocity factor is replaced 
by two impact factors—an inertia fac- 
tor and a temperature factor. 

(Paper, “An Improved Method fo! 
Estimating the Fatigue Life of Bevel 
Gears and Hypoid Gears,” was pre- 
sented at SAE Summer Meeting 
French Lick, Ind., June 3, 1951. It is 
available in full in multilithographed 
form from SAE Special Publications 
Department Price to members, 
50¢ to nonmembers.) 


is considered 
in 
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TECHNICAL 


COMMITTEE 


Progress 


New Chairman and Six New Members 
Take Office on 52 SAE Technical Board 


EORGE A. DELANEY has been 

named chairman of the SAE Tech- 
nical Board for 1952 He is chief en- 
gineer of GMC’s Pontiac Motor Divi- 
sion and has been chairman of the 
Meetings Committee and an SAE vice- 
president as well as a Technical Board 
member 

Six new members were also ap- 
pointed by SAE President D. P. Bar- 
nard to terms expiring at the end of 
the 1954 administrative year. They 
are P. C. Ackerman; L. R. Buckendale: 
E. S. MacPherson; A. F. Meyer, Jr.; 
F. N. Piasecki; and W. M. Walworth 


These new members attended the 
Board’s meeting last month during the 
SAE Annual Meeting in Detroit. 

Board members who continue in 
office are B. B. Bachman, R. D. Kelly, 
R. P. Kroon, R. P. Lansing, R. P. Lewis, 
W. G. Lundquist, M. E. Nuttila, R. J. 
S. Pigott, S. W. Sparrow, F. W. Tan- 
quary, and W. H. Worthington 

Members whose terms expired at the 
end of the 1951 administrative year 
were Harry Bernard, G. W. Brady, A. 
T. Colwell, C. T. Doman, A. G. Herre- 
shoff, H. L. Rittenhouse, R. R. Teetor, 
and H. T. Youngren. 


1952 SAE Technical Board 
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New Board Chairman 


GEORGE DELANEY, chief engineer of Pontiac, 
is the 1952 chairman of the SAE Technical 
Board 


CRC Publishes Report 
“Road Rating Techniques” 


HREE research techniques for evalu- 

ating antiknock qualities of fuels in 
vehicles on the road are outlined in 
“Road Rating Techniques,” recently 
released by the Coordinating Research 
Council. The Road Test Group work- 
ing on detonation projects of the Motor 
Fuels Division prepared the report. 

The three test techniques are 

1. Modified Uniontown (CRC Desig- 
nation F-28) 

2. Standard Borderline (CRC Desig- 
nation F-26) 

3. Modified Borderline (CRC Desig- 
nation F-27) 

The Modified Uniontown Test Tech- 
nique rates fuels at full throttle at a 
single speed which is the speed at 
which the fuel is most prone to knock. 
The technique was designed to rate 
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New and Retiring Aeronautics Committee Chairmen 


WILLIAM C. LAWRENCE (left 
chairman of the SAE Aeronautics Committee 


is superintendent of technical development 


fuels in the same manner as the motor- 
ing public would evaluate the fuels 
under severe operating conditions. Fo: 
this reason it is valuable in rating 
finished commercial gasoline 

This Modified Uniontown Technique 
evaluates the fuels in terms of primary 
reference fuels The octane numbe! 
assigned to a test fuel corresponds to 
the matching blend of primary refer- 
ence fuels that will produce the same 
trace knock as the test fuel at the same 
ignition timing. The basic distributor 
spark advance is varied until trace 
knock is obtained for both test and ref- 
erence fuels regardless of the speed of 
maximum knock. A standard distribu 


John R. Dziel, Fairchild Engine Division, is 

chairman of the subcommittee of Aeronautical 

Committee S-1 that developed the standard on 
turbine engine blade dimensioning 
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director of engineering, American Airlines 
Retiring chairman 


has been named 
RAYMOND D. KELLY (right 
United Airlines 


tor is used, and the observer records 
the spark advance required for trace 
knock and the speed at which the 
Knock occurs 

The difference between the Modified 
Uniontown Procedure and the Union- 
town Procedure is that for the former 
knock intensity is kept constant while 
spark advance and speed are varied 
and for the latter, spark advance is 
kept constant while knock intensity 
and speed are varied 

The Borderline Test Technique rates 
fuels at full throttle throughout the 
engine speed range rather than at a 
single speed. For this reason it is valu 
able for (1) research work on experi- 
mental fuels and components de- 
termination of the adequacy or inade- 
quacy of a fuel to satisfy the engine 
iven speed, thereby being use 
distributor curves to 
comparison Oi 
any engine 


(2) 


at any 
ful in developing 
fit the fuels: and (3) 
one fuel with another at 
peed 

This 
distributor 


requires a fixed 
automatic advance 
mechanisms rendered inoperative 
The knock-die-out speed of the fuel 
s obtained with successively increased 
spark advances Thus a curve of 
knock-die-out speed versus spark ad- 
vance is obtained for each fuel 

The Modified Borderline Research 
Technique may be used for the same 
eneral purposes as the Borderline 
Technique, but all data are recorded 
at trace knock intensity The tech- 
nique provides a means of controllins 
knock level at wide-open throttle 
through the speed range, and thu 
makes it possible for the operator to 
determine at any instant whether or 
not autoignition is incipient 

All three techniques have 


technique 
all 


been in 


use for some time, but this report con- 
tains the first detailed description pub- 
lished by CRC. For each technique, 
test preparations, procedure, and form 
of report are specified 

The report, CRC-259, has thirty- 
two 8'2 ~<11-in. pages. It is available 
at $2.00 to SAE members and $4.00 to 
nonmembers from the SAE Special 
Publications Department, 29 West 39th 
St.. New York 18, N. Y 


ARP on Turbine 
Blade Dimensioning 


ERONAUTICAL Recommended Prac- 
ARP-265) entitled “Blade or 
Dimensioning of Turbine En- 
Airfoil’ developed by a subcom- 
of SAE Committee S-1 ‘(Aero- 
nautical Drafting Manual), has been 
approved by the Technical Board 
This ARP was requested by the Air- 
craft Industries Association as the re- 
sult of an industry meeting on pro- 
posed projects for the development of 
manufacturing methods and processes 
At this meeting it was requested that 
jet manufacturers standardize 
their dimensioning blade 
shapes high-production in- 
spection for blades be de- 
veloped 

This 


tice 
Vane 
gine 
mittee 


engine 
method of 

before 
equipment 


provides a_ standard 
method of dimensioning turbine en- 
gine airfoil blades or vanes Its pur- 
pose is to effect a common method of 
describing and controlling blade o1 
vane elements, so as to aid in the 
standardization of manufacturing and 
inspection practices in the aircraft 
turbine engine industry 

A meeting with blade suppliers, prio 
to undertaking the actual development 
of the standard, allowed the subcom- 
mittee to ascertain the problems of the 
suppliers in interpreting the drawings 
produced by the various engine manu- 
facturers By holding meetings every 
month, the subcommittee was able to 
develop the ARP in a little over a year 

It reflects a unanimity of agreement 
by this subcommittee of aircraft tur- 
bine engine specialists and clearly de- 
fines the design manufacturer's re- 
quirements for a satisfactory product 

The ARP was coordinated with the 
Engine, Propeller, Accessories, and 
Equipment and the Special Aircraft 
Projects Divisions It has been ap- 
proved by the Aeronautics Committee 
and the Technical Board 

Members of the subcommittee are 
John R. Dziel, Fairchild Engine Divi- 
sion, chairman; R. W. Henry, Pratt & 
Whitney Aircraft; P. V. Richards 
Wright Aeronautical Division; L. R 
Smith, Allison Division, GMC; E. W 
Egee, Westinghouse Electric Co.; and 
E. R. Fairbanks, General Electric Co 


ARP 
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1952 SAE Annual Meeting 


‘5 


of songs from Broadway hits by the Ford Motor Co. 
Chorus. Under the direction of Ray C. Kooi, this 
large chorus of mixed voices delighted the entire 
audience of engineers. 


McFarland Paints 
Progress from 4 Buckets 


“If you want a white house,’’ McFarland told the 
nearly 3000 gathered at the dinner, “you paint the 
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continued from page 17 


4 sy 
PA 


ie 


house with white paint and sometime later, you 
must paint it again and again. The big trouble with 
successful people and companies is that they will 
quit doing the things and following the policies 
which made them successful 

Then the noted educator, who now is a consultant 
to General Motors Corp., gave his listeners four 
buckets of paint with which to keep their houses 
white: 

(1) Too many people quit looking for work after 
they find a job. ... We have had two abnormal 
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Around the Meeting... 


Acute shortage of copper will continue well 
into 1953, Munitions Board’s Major-Gen. F. H. 
Griswold predicted Tuesday evening. Other pre- 
dictions—assuming no more war than now— 
included: 


Strictly military requirements will take about 
18% of our gross national product in 1952—as 
against 12% last year . . . and, at peak of con- 
sumption, about 11% of our total supply of 
carbon steel. 


But for every ton going direct to munitions 
another 1/3 ton will go for other products the 
military will use. The combination of the two 
will level off with 40% of the alloy steel; 20% of 
the structural steel; 32% of our copper; and 
50% of aluminum. 


Should be some easing of aluminum in 1953; 
of steel perhaps late in 1952. 


Bad flying weather made a few Annual Meet- 
ing participants late in arriving for pre-meeting 
conferences on Sunday or opening day activi- 
ties. . . . But good weather prevailed during 
most of the week. 


Photographs around the meeting in this issue 
are by Eleanor Allen, SAE Journal technical edi- 
tor. Scheduled for later issues are pics of more 
committeemen at work—and a phototale of 
“Backstage at a big SAE Dinner.” 


The 1952 Annual Meeting was the first to be 
held at the Sheraton-Cadillac Hotel in Detroit. 
Long the site of SAE Annual Meetings, the Book- 
Cadillac became a part of the Sheraton chain 
last November—and had its name changed to 
Sheraton-Cadillac early in December . . . but 
the big sign “Book-Cadillac” over the front door 
still remains to be replaced. 


decades so far as training workers is concerned. 
There were no jobs for youth in the 1930’s—and too 
many jobs in the 1940’s. We must teach youth all 
over again such fundamental concepts as that each 
person's success is bound up with that of the whole 
business. The strength of the wolf is the strength 
of the pack—and the strength of the pack is the 
strength of the wolf. 

(2) When you pitch the hot potatoes to somebody 
else you usually lose the gravy too. ... Those who 
would rise in professional or business stature must 
learn to take hold of both the clean and the dirty 
ends of the stick. 

(3) Always look for reasons why you can do 
things—rather than for reasons why you can’t. ... 
This viewpoint alone can spell the difference be- 
tween success and failure for both individuals and 
institutions. 

(4) There is no market for cynics. If we lose faith 
in the fundamental goodness of mankind, we lose 
the mainspring of man’s ability to serve his fellow 
men successfully. 

By keeping the basic principles of organization 
bright, McFarland concluded, we can build a house 
on a hill—and we shall not have to wait until the 
storm is over before we can be sure it will stand. 


Engineering Joys and 
Sorrows Barnard Topic 

Automotive Engineers can agree with Ex-Presi- 
dent Herbert Hoover that “As a profession, engi- 
neering has both joys and sorrows,” Barnard said 
in a brief inaugural address at the dinner. 

At least a few of the idiosyncrasies of the auto- 
mobile engineer’s product are the fault of the cus- 
tomers, Barnard said .. . customers who insist on 
chromium on the bumpers, where it doesn’t belong, 
instead of on the piston rings, where—as one SAE 
member has pointed out—it ought to be. 

Citing a few “worries” of the fuels and lubricants 
engineers, Barnard said: “An oil which just quietly 
lubricates is no more acceptable—or salable—than 
a cereal that just lies still and tastes good. Federal 
and state taxes on a gallon of gasoline are greater 
than either raw material costs or the expense of 
manufacturing operations. We sometimes wonder 
whether we are in the fuel business or whether we 
are a tax collecting agency.” 

The members of the SAE, he concluded, can be 
counted on “to face their increasing burdens with 
a smile—even if a wry one—and to keep on evolving 
the best possible results with inadequate supplies.” 


Roeder Stresses 
Advances in 1951 


Saying “It’s my job to tell you about the road 
we've traveled in the past year,” Roeder told of 
many improved services to SAE members. He at- 
tributed them to “the thoughtful action of our more 
than 3500 committeemen and officers.” Among the 
many 1951 advances he mentioned were establish- 
ment of eight new student branches, a new high 
of 15,400 dues paying members, total attendance at 
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DR. KENNETH McFARLAND 
(right) was the main speaker 
at the dinner; Elmer A. Clark 
(center) was master of cere 
monies; and Detroit Section 
Chairman W. H. Graves opened 
the dinner proceedings with a 
welcome to the members and 
guests 


FEBRUARY, 1952 


Below, left: Joseph K. Roberts, general manager, research and development, Standard Oil 

Co. (Indiana) Center: SAE Past-President L. Ray Buckendale, vice-president in 

charge of engineering for Timken-Detroit Axle Co., with A. G. Herreshoft, Chrysler Corp.'s 

chief engineer for development design, and H. T. Youngren, vice-president of engineering 

for Ford Motor Co Right: Past-President Arthur Nutt with William Cronin 

general manager of the Automobile Manufacturers Association, and Allen B. Crow 
president of the Economic Club of Detroit 





National meetings alone of more than 12,000. Six 
of these National meetings, he noted, were the 
largest ever held—-and the total of technical papers 
presented was some 15% higher than in 1950. 

“All in all,” he concluded, “our Society has never 
been in better shape than it is today. SAE is well 
prepared to discharge its traditional duties and to 
shoulder whatever new responsibilities it may be 
asked to assume.” 


Special events during the meeting included pre- 
sentation of the 1950 Horning Memorial Award to 
D. L. Pastell for the best paper presented before 


AERONAUTIC 


NGINEERS at the sessions of SAE’s three aero- 
E nautic activities considered contrasting design 
philosophies in such varied fields as computing 
machines, aircraft auxiliary drives, guided missiles, 
and passenger and cargo protection. Their aim 
was, in most cases, to define the usefulness of each 
philosophy or to seek the best compromise or com- 
bination. And, in most cases, they succeeded. 

The symposium on modern computing machines 
weighed the advantages of digital computers 
against electronic analogs in analyzing engine and 
propeller designs. Karl E. Fransson told how Pratt 
and Whitney performed a vibration analysis of an 
engine design using an International Business 
Machines digital computer. It took four months 
altogether—one month to determine probable or- 
ders of precision, one and a half months to assemble 
engine mass and stiffness constants, one month to 
set up the differential equations, and three weeks of 
machine time. 

For the sake of comparison, P&RWA submitted the 
problem to California Institute of Technology for 
solution on their very accurate analog. There set- 
up time was approximately three days and calcu- 
lation time was “one Saturday afternoon.” 

The answers checked closely with each other and 
with test data obtained later, Fransson said. 

J.T. Horner reported that Allison is finding digi- 
tal computers useful for (1) generalized design 
studies, (2) detail design of components, and (3) 
fundamental research such as _ boundary-layer 
studies and flutter analysis. F. B. Stulen and J. A 
DeVries added that Curtiss-Wright is using digital 
computers to study aerodynamically excited vibra- 
tion of propeller blades. W. C. Schaffer described 
Wright Aeronautical’s success with analogs in solv- 
ing control problems of jet engines. 

All emphasized that computing 


machines are 


SAE in that year on fuel-engine relationships. The 
presentation was made in person by Mrs. H. L. 
Horning with the cooperation of Horning Memorial 
Board of Award Chairman G. C. Wilson. The paper 
for which Pastell received the award was titled 
“Precombustion Reactions in a Motored Engine.” 
Pictures of the presentation event will be ready 
for the March SAE Journal. 

Of broad interest to all engineers involved in 
presenting papers and engineering reports was a 
paper titled “Make Slides Worth While” by B. A. 
Jones of Ethyl Corp. In it, he detailed successful, 
practical methods of preparing and presenting illus- 
trative material in slides for engineering papers. 


Engineers Contrast 


Design Philosophies 


making it possible for engineers to solve problems 
too expensive in time and money to solve experi- 
mentally or by conventional calculation methods 

The consensus seemed to be that both digital 
computers and analogs have their places. Digital 
equipment is inherently accurate. . Analogs take 
little set-up and calculational time. Choice be- 
tween the two types depends on whether the prob- 
lems to be solved require very accurate solutions 
and, if so, whether the time element justifies the 
expense of assembling a sufficiently accurate analog 

The symposium on computing machines, for 
which G. W. Newton was chairman, was one of two 
sessions sponsored by the Aircraft Powerplant Ac- 
tivity. At the other session, for which R. W. Rum- 
mel was chairman: 


eV. E. Yust of Shell Oil and E. A. Droegemueller 
of Pratt and Whitney Aircraft announced success 
of tricresyl phosphate as a lead scavenger to allevi- 
ate aviation spark plug fouling. The phosphate 
compound is used in place of some of the customary 
ethylene dibromide in the aviation ethyl fluid 
With the combination of scavengers, deposition of 
metallic lead is minimized, lead salts formed are 
those of low electrical conductivity, deposits slough 
off readily, and little free-carbon deposit forms 
The 4000 hours of flight testing completed show a 
definite reduction in plug fouling. 

In discussion following the Yust-Droegemueller 
paper, W. C. Lawrence reported that American Air- 
lines is flight-testing tricresyl phosphate in the 
right-side engines of two DC-6’s. During the 500 
or 550 flight-hr already flown, no deleterious effects 
attributable to the new scavenging agent have ap- 
peared. Neither has there been any unscheduled 
change of spark plugs, so confirmation of anti-foul- 


Continued on Page 66 


SAE JOURNAL 





PHONON 4008 em os 


-*-*- Interviews 


Newspaper and business paper interest in the 
sessions and personalities was high. Special in 
terviews each day brought many questions, in- 
teresting answers—and subsequent quotations in 
print. 


1952 SAE Technical Board Chairman George 
Delaney was the first to meet the press. Next 
came SAE’s 1952 President Dr. D. P. Barnard 
Then later in the week, W. K. Creson on power 
steering; Jerome Lederer and Lt.-Col. George 
Hewitt on “packaging passengers;’’ Past-Presi- 
dents R. J. S. Pigott and A. T. Colwell on a high- 
jet system for increasing tool life; 1952 SAE Vice 
President D. Roy Shoults on missile production 
and testing; and A. H. Hobelmann and S. Huey 
on high pressure pneumatics in modern fighter 
aircraft. 


Dr. D. P. Barnard talks with reporters following 
announcement of his election as 1952 SAE 
President 


The press gallery at one of the interviews 
More than 40 newspapers and business papers 
had representatives at the meeting 


SAE Technical Board Chairman George A 
Delaney was the first to ‘meet the press 
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Sparrow Receives Life Membership 


SAE Past-President S. W. Sparrow (right) receives a life membership. 
Presentation was made by 1951 SAE President Dale Roeder at the 
Annual Business Session of the Society on Tuesday, January 15 


ing properties must await accumulation of addi- 
tional flight-hours. 

If the decision is made to use the new scavenger, 
we believe it should go into all aviation fuel, said C. 
R. Johnson of Shell Oil. How soon it goes into the 
fuel depends on when operators and the military 
services decide there are enough data to justify the 
additive’s adoption. Then the tricresyl phosphate 
will be added to the fuel via the ethyl] fluid, and the 
cost will be only a small fraction of a cent per gallon 


of fuel, Johnson predicted. 


two more Pratt 
among other 


@ R. E. Gorton and B. E. Miller, 
and Whitney Aircraft men, described 
instruments for gas turbine development—a photo- 
electric radiation detector for burner studies. This 
contains a quartz lens which may be aimed through 
a window in the burner wall on a nonradiating 
pocket in the far burner wall. The optical system 
focuses any radiation within a narrow field of view 
upon a multiplier phototube. The phototube output, 
a measure of the radiation present in the field of 
view, is presented on a remote meter. This indicates 
relative flame intensity. Between the lens and the 
phototube is also a remotely controlled positioning 
device carrying two optical filters. Each removes 
ultraviolet radiation below its selected cut-off wave- 
length. By reading the output with both filters 
interposed, then with one, and with no filter, a sort 
of color analysis of the flame results. The filter cut- 
off wavelengths are chosen to permit determining 
presence or absence of some of the more important 
chemical radicals occurring in hydrocarbon com- 
bustion. 


“Multiple-Shielded High Temperature Probes 
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Comparison of Experimental and Calculated Errors” 
by E. M. Moffatt, Airflo Instrument Co., was pre- 
sented by title at this Aircraft Powerplant session 
also. 

In one of two sessions sponsored by the Aircraft 
Activity, proponents of pneumatic and those of hy- 
draulic systems for powering accessories had a 
hearing. 

It was Homer J. Wood’s contention that pneu- 
matic turbine drives, particularly bleed-and-burn 
drives, are competitive with all other known forms 
of auxiliary drives for turbine-propelled aircraft. 
Wood is with AiResearch. He felt that pneumatic 
power is especially favorable at altitudes below 
50,000 ft and flight durations of a few hours or less. 

Other speakers indicated that both pneumatic 
and hydraulic drive systems will be used for some 
time. The Kidde pneumatic B-1 automatic gun 
charger is already being tested in F-84’s, A. H. 
Hobelman of Kidde and S. Huey of Republic Avia- 
tion related. And they considered it a certainty 
that pneumatic systems will be used to a greater 
extent in the near future to do such jobs as start 
engines, launch rockets, and extend and retract 
landing gear. 

Hydraulic systems are now driving, among other 
things, radar scanners, turrets, winches, generators, 
alternators, and fuel-transfer pumps, Vickers’ K. I. 
Postel and R. A. Meade noted. Drive requirements 
of the near future call for hydraulic transmissions 
delivering 100 hp, they said. 

Session Chairman F. O. Hosterman announced 
two papers presented by title at this Aircraft Ac- 
tivity session. They were “A System of Reducing 
Flight Test Data to Standard Conditions Applicable 
to All Subsonic Speeds and Large Angles of Climb 
and Glide,” by C. N. Sanford of Iowa State College 
and “Some Effects of Vibration Within Electron 
Tubes” by R. H. McNary of Boeing Airplane Co. 

The other Aircraft Activity session was a sym- 
posium on missile production and testing problems 
with D. R. Shoults as chairman. Experts weighed 
the philosophies of design of missile components 
for short life and design for reliability and came 
out in favor of utmost reliability. In fact, they 
showed that components need considerable life just 
to endure the testing needed to insure their reliabil- 
ity. 

Even 99% reliability is not adequate for missile 
components, Bell Aircraft’s Jesse H. Zabriskie in- 
sisted. He figured that if a missile contains 100 
components, each of which is 99% reliable, the 
overall missile reliability is only 36.5%. If there 
are 300 components, overall reliability drops to 6%. 
The average missile, he added, contains at least 500 
components which are critical from a functional 
standpoint. So it is imperative that each item pos- 
sess practically 100% reliability. 

H. B. Cheney of Consolidated Vultee remarked 
that if one can only get a whole missile to function 
properly on one flight, the rest of the missiles of that 
design seem to function with reasonably good re- 
liability. Cheney showed the movie “A Ride on a 
Missile.” Joseph Shortal showed and commented on 
an NACA film of missiles fired to gather aerody- 
namic data on airfoils and aircraft configurations. 
The session was also the occasion of the first public 
showing of a movie of the launching and flight of 
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the Matador guided missile. This was shown 
through the courtesy of the U.S. Air Force. 


Packaging the Passenger 

For crash safety, the total “packaging” around 
the passenger must be strong enough to maintain 
its integrity—yet ductile enough to absorb the crash 
energy. These two design aims aired by Hugh 
DeHaven pervaded the Symposium on Packaging 
the Passenger led by Jerome Lederer as chairman 
and sponsored by the Air Transport Activity. 

It needn't be a case of sacrificing one aim for the 
other, engineers and medical men showed. The 
solution is an old one—build a strong outer con- 
tainer and an energy-absorbing inner package. 

To insure the strength of their outer containers 
the Association of American Railroads specifies 
among other requirements that railroad passenger 
cars shall pass a severe “squeeze” test, American Car 
and Foundry’s Allen W. Clarke related. The squeeze 
test involves application of an 800,000-lb static load 
longitudinally at the rear draft lugs. To qualify, 
the structure must take the load without failure of 
any members. 

Speaking of the inner packaging in regard to pas- 
senger transports—that is the seats and other struc- 
tures surrounding passengers—in terms used in 
packaging engineering, DeHaven said: Let the inner 
packaging immobilize the contained object (the 
passenger) to prevent movement and resultant 
damage from impact against the inside of the con- 
tainer. And let forces applied to the container be 
transmitted to the strongest parts of the contained 
object. DeHaven is with Cornell University Medi- 
cal College’s Department of Public Health and Pre- 
ventive Medicine 

These two of his rules point toward rearward- 
facing seats, a feature the Military Air Transport 
Service has been trying out on trans-continental 
flights. Although he had no crash data to report, 
Lt.-Col. George Hewitt speaking for Lt.-Col. Edward 
A. Guilbert of MATS did disclose that passenger re- 
actions, surprisingly enough, have been overwhelm- 
ingly favorable. MATS is now installing rearward- 
facing seats in some C-97’s. The seats are designed 
to take 16g forward load with a 225-lb passenger or 
24g with a 175-lb passenger. 

The symposium recognized that one of the most 
important items in the package around the airplane 
passenger is, of course, the pilot. Dr. Ross A. McFar- 
land urged that machines be designed from the man 
out, that instruments and controls be considered as 
extensions and appendages. McFarland, who spoke 
chiefly on human variables in the design and opera- 
tion of ground vehicles, is with the Harvard School 
of Public Health. 

At the other of the two Air Transport sessions, 
new developments in inner packaging of air cargo 
were discussed. P. A. Wood, Jr. was chairman. 

Chester H. Chiodo told how Slick Airways uses 
rope nets and Web-Locks for tie-down. The nets 
are of 3g-in. rope in a 10-in. grid. The Web-Locks 
which secure the nets to the plane’s tie-down fit- 
tings consist of web straps with self-locking quick- 
release mechanisms. The webbing doubles back 
through the fastening mechanism to give a me- 
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... Have You Heard This One 


Spiked with humor were many of the talks, 
introductions, and corridor conversations. The 
following represent about 0.00001 % of the total 
volume. 


* o * * 


New definition of an executive: “A big shot 
who hasn't been fired.”’ (S. W. Sparrow) 


* * * * 


A man who greatly loved his wife, but seemed 
everlastingly unable to please her, received a blue 
necktie and a red necktie from her for Christmas. 
To show prompt appreciation, he put the blue 
one on immediately to appear at their yuletide 
dinner... . 

His wife took one look and sniffed: ‘So, you 
don't like the red one, huh?” (Jj, C. Zeder) 


* * * * 


Man in a factory opens up his lunch box. His 
first sandwich turns out to be peanut butter—and 
he throws it away. The next turns out to be ham 
—and he eats it. Then he draws another of 
peanut butter and explains: “Damn it, | never 
did like peanut butter.” 

His companion says: “Doesn't your wife know 
you don’t like peanut butter?” 

To which first man responds: ‘Leave my wife 
out of this! | made these sandwiches myself.’ 
(Harry Knowlton) 


- + * * 


Practicing golf in his backyard, a duffer sets up 
a golf ball on an ant hill. He swings at it—but 
too low. He tries again, digs up almost the 
whole ant hill. 

So one ant says to another: “Let's get on the 
ball, or we'll get the hell knocked out of us.” 
(Harry Knowlton) 


* * * * 


“There's always room at the top, because the 
people up there go to sleep and fall off. . . .This 
process is called ‘rusting on their laurels’ .” 
(Dinner speaker Dr. Kenneth McFarland) 





chanical advantage when the strap is being tight- 
ened 

At the same session, F. A. Page and S. L. Bergen 
proclaimed that progressive overhaul definitely has 
profited United Air Lines. The progressive over- 
haul scheme in contrast with the conventional 
major-minor overhaul system, involves reappor- 
tioning overhaul chores so that each overhaul takes 
about the same number of man-hours. This avoids 
the extreme maintenance peaks that would have 
appeared with UAL’s fleet of complicated DC-6’'s 

almost all of which went into service about the 
same time and would reach major overhauls to- 
gether 

Progressive overhaul has, according to Page and 
Bergen, 


METALLURGISTS 


sessions on materials, metallurgists dis- 
cussed these major steps in making the best use 
of available steels and iron: 


\* three 


@ Reexamine designs to see if lean steels can be 
used for higher alloy steels or ductile iron for steel 
castings 


@ Redesign parts if necessary or revise manufac- 
turing processes 


@ Learn more about what makes metals wear, so 
that parts can be designed to wear longer 


Materials men facing shortages of alloy steels for 
gears, shafts, bolts, and other automotive parts 
were urged by H. B. Knowlton of International Har- 
vester to try substituting plain carbon or boron- 
treated steels. The easiest way to go about substi- 
tuting, he said, is to find a leaner steel of minimum 
hardenability equivalent to that of the customary 
alloy at the point on the Jominy bar corresponding 
to the critical section of the part. Knowlton ack- 
nowledged that boron steels may not be as tough as 
some other alloy steels. But he felt that boron 
steels have enough toughness, if properly processed, 
for many applications. If a steel has enough tough- 
ness to prevent brittle failure, additional toughness 
has no value, he reminded his listeners. 

Roy Roush reported that Timken-Detroit Axle 
has used between 20 and 25 million lb of boron steels, 
thereby saving 250,000 lb of nickel. When asked if 
he had had any trouble with distortion of boron 
steel gears, Roush said, “Of course, we get distor- 
tion. You never saw a gear man who wasn’t up to 
his neck in trouble, did you? I’ve never run across 
a new gear steel you could carburize and harden 
without any distortion. But we always get out of it 
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1. saved 6% on labor during the first cycle of 
overhauls and will save about 14% for the rest of 
the life of the fleet. 


2. eliminated need for four hangars and docks at 
a total cost of $2,000,000. 


3. added the equivalent of four DC-6’s in service 
to the fleet. 


Also at this Air Transport session, two papers 
were presented by title: “Statistical Aspects of Air- 
line Reservations” by Charles Ammann of American 
Airlines, and “Lightning Protection for Transport 
Aircraft” by M. M. Newman of the Lightning and 
Transients Research Institute 


Study Various Ways 
To Conserve Material 


in time.” Roush added that his company is going to 
steels of lower hardenability for certain small gears 
to get away from distortion 

For engineers eager to try ductile iron in their 
products, there was information on effect of chem- 
istry and section size on properties. It was pre- 
sented by D. J. Reese of International Nickel, F. B 
Rote of Albion Malleable Iron, and G. A. Conger of 
the University of Michigan. 

They reported that maximum strengths can be 
secured in the as-cast condition by balancing com- 
position and thickness. In general, compositional 
control should be based on silicon content, rather 
than carbon or phosphorus contents. Carbon exerts 
little effect on strength or other properties. Phos- 
phorus decreases the as-cast strength and should 
be held as low as practical 

Maximum strength in all sections is secured at 
1.5-2.5% silicon, the three metallurgists revealed 
Tensile strengths in excess of 100,000 psi can be 
achieved in 1 to 2-in. sections. Strengths as high 
as 130,000 to 150,000 psi can be obtained by oil 
quenching or air cooling, then tempering at 1100 
to 1200 F or by isothermal transformation at 1100 
to 1200 F 

Maximum elongation is obtained by full anneal- 
ing of ductile iron to produce a fully ferritic matrix 
Elongations over 25% are possible in sections up to 
3 in. thick, it was reported 

Material saving was one of the virtues claimed 
for the recently introduced “shell” molding process, 
also discussed by iron-casting experts. The savings 
result from use of smaller gates, risers, and sprues 

The process was described in a paper by H. L. Day 
of Auto Specialties Mfg. Co. and R. A. Flinn and K 
F. Packer of the University of Michigan. As they 
explained it, the cast iron or aluminum pattern is 


SAE JOURNAL 





heated to 350-500 F. A dry mixture of sand and 
resin is dumped over the pattern and allowed to set 
for a few seconds. When the pattern is removed 
from the bulk of the mixture, a thin sand-resin shell 
adheres. Pattern and adhering shell go into a 600 
F oven to cure the shell before it is stripped off. 

Two or more of these shell segments are assembled 
into a book-type mold and firmly backed up with 
metal shot. Then the shell molding is ready for 
pouring 

Besides saving casting metal, the process offers 
the big advantage of producing a smoother surface 
on the casting than sand casting methods do. In 
many cases, it was reported, the degree of finish is 
Satisfactory for replacement of die castings of stra- 
tegic light metals by ferrous metals 

Aircraft powerplant metallurgists are working on 
conservation measures involving changes in parts 
design and processing. R. H. Thielemann, J. C 
Mertz, and W. P. Eddy, Jr.—all of Pratt and Whit- 
ney Aircraft—reported attempts are being made to 
develop protective coatings which will make pos- 
Sible use of heat-treatable carbon and low-alloy 
steels for all steel parts of jet engines reaching 
temperatures no higher than 900 or 1000 F. Pro- 
tective coatings over lean steels are already saving 
considerable chromium in compressor parts. 

A new iron-base alloy containing 20% chromium, 
35% nickel, and 1.0% titanium is now under test for 
sheet-metal parts subjected to gas temperatures of 
1200 to 1800 F, the three metallurgists continued 
If the new alloy proves satisfactory, its use can save 
worth-while amounts of nickel 

These materials-conservation papers were pre- 
sented at sessions sponsored by the Engineering 
Materials Activity with P. R. Wray and A. W. Demm- 
ler as chairmen. 

The Tractor and Farm Machinery Activity in its 
session explored another approach to conservation 

build machinery to wear longer 

That doesn't necessarily mean going to the ex- 
pense of achieving the smoothest possible finish 
said R. A. James speaking for C. R. Lewis, both of 
Chrysler As Lewis explains it, smooth surfaces 
may wear so slowly that very long run-in is required 
to compensate for manufacturing tolerances, as- 


Engineers Gather To Discuss 


Design and Future Trends of 


APERS presented at ground vehicle sessions cov- 
~ ered a wide variety of subjects ranging 
from the motivation behind the styling of the Chrys- 
ler K-310 to using the Gulp Factor as a design para- 
meter for securing high volumetric efficiency. Ex- 
perts in many fields gathered to share and exchange 
the latest information on styling, power steering, 
ball-joint front suspensions, safety and volumetric 
efficiency. 
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sembly deflections, and thermal distortions. Asperi- 
ties of rougher surfaces, being more highly loaded, 
break off earlier, thus distributing the load unevenly 
and preventing scoring or seizing. 

Another way to minimize the build-up of high 
loads on a metal surface is to start with a metal 
capable of relatively large elastic deflection, T. L. 
Oberle of Caterpillar pointed out. The elastic limit 
of stress for a material is seldom reported as such, 
but an indication of its magnitude can be obtained 
by dividing its elastic limit of stress by its elastic 
modulus. A more convenient value for total elastic 
deflection may be obtained by dividing Brinell hard- 
ness by elastic modulus. This latter quotient mul- 
tiplied by 10° Oberle called the Modell of a material 
The higher the Modell rating, the better a material 
can be expected to wear. 

Oberle’s table of Modell values showed alundum 
at the top and other common metals descending in 
Modell value in this order: hard gray iron, tungsten 
carbide, hardened steel, hardened aluminum alloy, 
as-cast gray iron, soft structural steel, pure lead, 
pure tin. 

Reaction to the Modell-index concept was gen- 
erally favorable. R. H. Bancroft of Perfect Circle 
acclaimed it as “a great big furlong stride in taking 
the evaluation of wear out of the realm of cloudy 
empiricism into that of a science with a working 
formula.” J. T. MacKenzie of American Cast Iron 
Pipe pointed out that the Modell index resembles a 
formula the pipe industry uses to estimate the 
toughness of cast pipe; the pipe formula says that 
the resilience is equal to the square of the stress di- 
vided by the modulus of elasticity. Oberle explained 
that he, too, had considered using the square of the 
hardness in his expression, but since there weren't 
enough data available to indicate whether the 
square or the first power was better, he chose the 
simpler term 

Session Chairman R. C. Williams announced two 
other papers presented by title at this Tractor ses- 
sion. They were “Beam Strength of Spur Gears 
When to Use the Higher or Lower Strength Factor” 
by R. P. Van Zandt of Caterpillar, and “The Natural 
Frequency Equation Applied to Farm Tractors” by 
P. L. Mikeska of International Harvester 


MOTOR VEHICLES 


Many new design concepts were outlined at these 
sessions sponsored by the Truck and Bus, Passenger 
Car, and Body Activities. Two papers presented at 
the “Packaging the Passenger” symposium, spon- 
sored by the Air Transport Activity, contributed 
more of the same. Serving as chairmen at these 
ground vehicle sessions were J. C. Zeder, H. H 
Hooker, E. H. Smith and R. Schilling. 

Designers learned that styling of the K-310 is the 
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Forty-four to One 


Frederick E. Moskovics (M '08), attending his 44th SAE Annual Meet 

ing, chatted with Philip D. Marriner (] '51) who was attending his first 

Moskovics is industrial consultant to A. O. Smith Corp., and Marriner 
is in Chrysler's engineering department 


result of translating certain international design in- 
fluences into a new American theme 

National schools of thought on automobile de- 
sign—British-Traditional, German-Functional and 
Italian-Simplicity—are reflected in the final design, 
Chrysler’s V. M. Exner noted. 

It is Traditional in that the lines are strong and 
classic; Functional in that emphasis is placed on the 
function of individual components; and represents 
Simplicity in that the whole design, bumper to 
bumper, is perceptibly unified, he went on to Say. 

The wheel, the essence of functional automobile 
design, was the keynote to K-310 styling, it was 
brought out. Large diameter wire wheels were used 
to give better proportion to the overall style of the 
car, he stated, and create the impression of lowness 

another British and Continental styling feature. 

The basic wheel shape was carried to the tail, 
stop, and directional light signals. For example, 
Exner explained, the tail light is mounted separately 
to accent—by contrast—-the unity, function, and 
smoothness of the rear end design. 

Besides, this stylist added, the “round” or “wheel” 
design motif was extended from the exterior to the 
steering wheel, instruments, and trim so that the 
entirely-integrated and gadget-free interior would 
be marked by simplicity and luxurious comfort. 


Further Use of New Products Indicated 

“After a slow start, power steering today is mov- 
ing fast,” reported W. K. Creson of Ross Gear and 
Tool Co. It was original equipment on one make of 
car in 1951—but, he noted, in 1952 it is expected to 
be on at least five. Heretofore applied to ruggcd, 
off-the-road equipment, 1952 bids to extend its use 
in far greater volume to truck operations on the 
highway, Creson continued. 

Overall production of power steering for cars and 
trucks is something like 10,000 for 1950, 40,000 for 
1951, and more than 200,000 for 1952. 
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Further rapid growth of power steering is indi- 
cated, Creson predicted, because it lightens work, 
contributes to safety, and especially because its 
major technical problems, including cost, are yield- 
ing to years of testing and development. 

A tremendous increase in the use of power steer- 
ing is indicated, agreed C. W. Lincoln of General 
Motors’ Saginaw Division. This is especially true 
in the passenger car field, he added, where the trend 
toward greater car weight and larger and softer tires 
has brought about a definite need for this device. 

Ball-joint front suspensions, also, are entering 
the passenger car picture, it was brought out. Func- 
tional difficulties and high cost, which discouraged 
their acceptance by the American automotive indus- 
try in the past, have been largely overcome, J. H. 
Booth of Thompson Products observed. 

The Thompson Preducts design eliminates such 
objectionable features as high turning torque and 
large size of units, according to Booth. 

Turning resistance has been reduced by transfer- 
ring the steering motion from a spherical load- 
carrying surface to a ring of balls. Along with this 
modification, he added, a dampening force has been 
provided by placing a spring-loaded clutch in the 
upper ball joint—where a small portion of the car 
weight and braking forces is concentrated. 

Most important of all, Booth noted, cost of this 
unit is competitive with its “pin-pushing-kingpin” 
counterpart. Cost studies show weight savings, 
elminated operations, reductions in parts, and de- 
sign improvements made possible by the ball joint 
adaptation 

Advantages of this upper and lower ball-joint 
front suspension are reflected in the new 1952 Lin- 
coln, another author pointed out. 

Improved performance, said E. S. MacPherson of 
Ford, is manifested in better riding quality with 
more wheel travel, easier steering with lower bear- 
ing loads, and nicer handling with controlled uni- 
form friction and reduced toggle effect. (In Mac- 
Pherson’s absence, his paper was presented by Phil 
H. Pretz of Ford.) 

Excellent serviceability of this unit is another 
benefit gained, this engineer emphasized. There 
are only four grease fittings, all of which are easily 
accessible, he noted. Simpler caster and camber ad- 
justment do not require Special tools. Furthermore, 
MacPherson added, replacement can be made with- 
out special tools or realignment of suspension, re- 
sulting in at least 50% service time saving. 

This suspension design also allows more usable 
space in the engine compartment, and more readily 
permits the use of various types of engines and ar- 
rangement of their components, MacPherson con- 
cluded. 


Emphasize Designing for Passenger Safety 

Design for passenger safety was the theme of two 
papers presented at the “Packaging the Passenger” 
symposium. Set up minimum standards for con- 
struction, stressed one engineer. Design equipment 
in terms of human capabilities and limitations, a 
second advocated. 

A. W. Clarke of American Car and Foundry was 
the engineer who emphasized the importance of 
setting up minimum standards for car construction. 

Railroad passenger cars, he noted, must be built 
in accordance with specifications adopted by the 
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Association of American Railroads. These include 
all the RaiJway Mail Service framing construction 
requirements, Clarke pointed out, as well as a com- 
pression test of the entire structure. 

These A.A.R. and R.M:.S. specifications insure, the 
speaker noted, structures that will not fail except 
under the most severe wreck conditions . mem- 
bers that resist telescoping and absorb impact 
energy in relatively short distances . . . resistance 
to destruction of the side wall in case of side-swip- 
ing or overturning. In total, Clarke went on to say, 
they add up to a number of major provisions for the 
protection of passengers in the event of any sort of 
accident, derailment, collision or overturning. 

“That this has been a wise policy,” he said, “is 
indicated by the low average rate of train accident 
fatalities per billion passenger miles, which has pre- 
vailed over the last forty years.” 

Ross A. McFarland of Harvard urged that equip- 
ment be designed in terms of human capabilities 
and limitations. Machines should be designed from 
the man outward, he asserted, with the instruments 
and controls considered as extensions of his nervous 
system and body appendages. 

All possible faults in equipment .. . in the work- 
ing area as well as the capabilities of the 
operator, should be subjected to an advance analysis 
if accidents are to be prevented, McFarland empha- 
sized 

“If this point of view is carried out in practice,” 
he said, “fewer accidents should result, training 
costs should be reduced, and extensive redesigning 
of equipment after it is put into use should be elimi- 
nated.” 


Note Use for Gulp Factor as Design Parameter 
Still another design consideration was brought to 
light by M.I.T. researchers J. C. Livengood, A. R. 
Rogowski, and C. F. Taylor 


Emphasize Need for Care in 
Selection and Maintenance of 


NTELLIGENT selection of vehicles for fleet use 

pays real dividends, especially when followed up 
by sound engine maintenance practices. This 
maxim—the consensus at Transportation and Main- 
tenance sessions—found ready support in specific 
rules and concrete procedures outlined by speakers 

Many important points should be considered in 
choosing passenger cars, light-duty and heavy-duty 
trucks for fleet operation, one engineer emphasized 
Outstanding are ability of the vehicle to meet ser- 
vice requirements, possibility of using standard 
rather than special equipment, and the manufac- 
turer’s service policy. 

While savings can result from careful selection 
without proper maintenance—they may not be real- 
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The Gulp Factor is a critical design factor in de- 
signing any kind of reciprocating engine so as to 
secure high volumetric efficiency, they pointed out. 

This inlet-valve Mach Index, it was explained, 
takes into consideration mean piston speed, sonic 
velocity in the fresh mixture at inlet conditions, pis- 
ton area, valve area, and the average flow coefficient 

Volumetric efficiency falls rapidly with increasing 
values of Gulp Factor above 0.6, the trio noted. 
Tests also showed, they added, that—with a given 
cylinder size—Gulp Factor could be lowered equally 
well by decreasing piston speed, increasing inlet- 
valve diameter, or by increasing the inlet-valve flow 
coefficient. These relations show conclusively, the 
group declared, that there is little gain to be had 
by increasing inlet-valve size or flow coefficient 
when the Gulp Factor is less than 0.6. 

Furthermore, tests indicated that—with a given 
valve overlap and a given ratio of exhaust pressure 
to inlet pressure—volumetric efficiency is still a 
function of the Gulp Factor. 

In addition, it was brought out, barring serious 
interference between cylinders, the trend seems to 
be for the optimum closing time of the inlet valve 
to be later as the Gulp Factor increases. Thus, 
either high piston speed or a small inlet valve (rela- 
tive to the piston area) calls for late inlet-valve tim- 
ing to secure maximum volumetric efficiency. 

Discussers D. F. Caris and L. R. Papenguth of 
General Motors’ Research Laboratories acknowl- 
edged the potential value of the Gulp Factor, but 
pointed out that more work is needed to make this 
parameter useful for predicting multicylinder en- 
gine volumetric efficiencies. They reported that the 
Gulp Factor has been applied to two multicylinder 
engines. And, these researchers brought out, the 
high volumetric efficiencies obtained by the authors 
on the single-cylinder laboratory engine at values 
of Gulp Factor below 0.6 were not always obtained. 


FLEETS 


ized, other papers brought out. The down time of 
any unit for repairs is costly. Not only does the 
unit become non-productive, but costs of repair 
materials and labor become additional expenses 
Adherence to sound maintenance practices can 
bring about sharp reductions in engine failures, 
caused by faulty bearings, rings, pistons, cylinders, 
and valve gear. Several positive approaches can be 
used to bolster both the efficiency and life of these 
parts—thus reducing repair and replacement costs: 


@ Proper installation of engine bearings. 


@ Use of the proper type lubricant during engine 
break-in, and slight interference fits when instal- 
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ling dry sleeves; plus resizing and otherwise alter- 
ing the pistons 


@ Correct valve lash setting. 


These ideas were expressed at sessions sponsored 
by the SAE T&M Activity. Serving as chairmen at 
these sessions were J. A. Harvey, 1951 SAE Vice- 
President, and Linn Edsall, 1952 SAE Vice-Presi- 
dent for this Activity. 

H. D. Johnson of the U. S. Dept. of Agriculture 
presented a paper by title at one of these sessions 
entitled, “Refrigeration in the Transportation of 
Frozen Citrus Concentrate by Motor Truck.” 


Factors in Vehicle Selection 

Intelligent selection of fleet vehicles is a chal- 
lenge, noted H. O. Mathews of Armour & Co. To 
insure that a good job is done, the fleet manager 
must know the service requirements in detail and 
be able to evaluate them in terms of equipment 
available 

One of the prime considerations, Mathews brought 
out, is to avoid the use of vehicles of special design 
or with special equipment. Most service require- 
ments can be adequately met by using standard 
vehicles with factory installed options. The avail- 
ability of various types of equipment and the 
options which can be specified and installed during 
production must be Known, he added. Naturally, 
there will be many compromises necessary to ac- 
complish the desired results, Mathews went on to 
say, but time given to this all important problem 
pays off in the long run. 

However, he stressed that very little compromise 
can be considered in the selection of heavy-duty 
trucks. These vehicles must meet operating re- 
quirements in every detail. Unless they do, the 
variety of uses to which the vehicles are put will 
cause components to fail in service due to the wrong 
application. The best solution, Mathews felt, is to 
select an engine which will meet all the operating 
requirements, then try to match the other compo- 
nents and chassis to it 

Manufacturer's service should also play an impor- 
tant part in the selection of fleet vehicles, it was 
emphasized. Many dealers have no interest in the 
servicing of passenger car and medium-duty truck 
fleets, Mathews pointed out. Others, however, can 
be relied upon to provide economical maintenance, 
he added 

Conditions are appreciably better, Mathews con- 
tinued, in the case of heavy-duty trucks, manufac- 
turers of which have recognized the importance of 
specialized maintenance service. In this case, sev- 
eral plans are available to the operator—100% 
manufacturer's service at labor cost plus parts, 
guaranteed maintenance service which predeter- 
mines the cost per mile over the life of the vehicle, 
and 100% company service. The operator may find 
it advisable to use two or three of these services to 
determine which is most economical for him. 

Other points which should be considered in select- 
ing fleet vehicles are inherent safety of design, 
driver comfort, likelihood of early obsolescence, and 
legal limitations, added F. K. Glynn of American 
Telephone and Telegraph 

Discusser A. Walter described 


Neumann one 


72 


method used by Willett to choose the “right’’ vehicle. 
Equipment is evaluated on a point system, he said, 
taking initial cost, performance, and driver reaction 
into consideration. Then, barring unsatisfactory 
performance, the vehicle receiving the most points 
is purchased, Neumann pointed out. 


Proper Installation of Bearings Important 

Engine bearings can and do last a long time if 
they are properly installed and maintained, ob- 
served author W. E. Thill of Federal-Mogul Corp. 
Good maintenance practices embody the principles 
of maintaining a round hole for a round shaft under 
proper oil clearance conditions. Cleanliness and 
care in assembling are basic considerations, he 
pointed out. 

Thill said that proper installation of engine bear- 
ings calls for making sure that: 


1. The housing (connecting rod or main bearing 
saddle) into which the bearing is to be assembled 
is round, reasonably smooth, straight, and the 
proper size. 


2. The new insert bearing is the correct undersize 
for the replacement, is of the proper materials, and 
has similar grooving and oil holes. 


3. The crankshaft is round, smooth and straight, 
and the correct size 
4. The oil clearance is correct 


5. Good clean oil is supplied to the bearings under 
pressure. 


“Deviations from practical limits on any of these 
he emphasized, “can lead to trouble in the form of 
shortened bearing life or possible immediate fail- 
ure.”’ 


Ring-Piston-Cylinder Maintenance Stressed 


The rings, piston, and cylinder still represent 
with few exceptions—the life limiting components 
of present day engines, noted H. G. Braendel of 
Wilkening Mfg. Corp. These parts wear out faster, 
break more often, stick, and freeze more frequently 
than any other engine parts. Consequently, they 
can be costly components unless properly main- 
tained. 

For example, Braendel continued, use of the 
proper type of lubricant during the first several 
thousand miles of engine operation can cut down 
on failures due to lack of seating of the rings and 
cylinder. The correct oil in this case is a non-addi- 
tive or lightly-additive lubricant. Studies indicated 
that heavily additive lubricants formed a polar ar- 
rangement or metallic plate of the surfaces, pre- 
venting metal-to-metal contact and the necessary 
abrasion of the peaks in the mating surfaces. How- 
ever, Braendel added, after initial seating takes 
place, the highly fortified oils will give good results. 

Another sound maintenance practice, according 
to this engineer, is to install dry sleeves with either 
a very slight interference or a slip fit. Longer cylin- 
der and ring life, plus less blowby, are direct benefits 
of the resulting decreased cylinder distortion, it was 
brought out. 
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Braendel also recommended resizing worn pistons 
which are otherwise serviceable from the groove 
wear standpoint. Resizing reduces relative motion 
between the piston and cylinder to a minimum, he 
explained, bringing about better ring life in both 
worn as well as new cylinders. 

“One of the best methods to resize heavy-duty 
pistons,” Braendel said, “is to Knurl both sides of the 
skirt to provide at least original specification side 
clearance.” Furthermore, he added, pockets of 
lubricant retained by the knurled surface prevent 
scuffing to such a degree that closer piston fits can 
be employed than are possible with new conven- 
tionally-finished pistons. 

Other piston alterations, Braendel noted, which 
can be easily accomplished during engine rebuild- 
ing, will greatly improve oil control of the installa- 
tion regardless of the type of rings used. Oil con- 
trol, drainage and supply conditions can be im- 
proved by: 

1. Cutting a sharp edge at the bottom of the skirt. 

2. Providing an undercut or bevel just below the 
oil-control groove and drilling additional holes into 
the inside of the piston. 

3. Making an undercut on the land between the 
oil-control ring and the lowest compression ring 


SAE Engineers Hear News 


Of Current Moves From 


EWS about military procedures which impinge 
N widely on the work of automotive engineers came 
to the Annual Meeting from Maj.-Gen. Francis H. 
Griswold, and Col. H. H. D. Heiberg. General Gris- 
wold, military director of the Munitions Board, pled 
strongly for realistic figures from industry in claims 
for CMP materials. Colonel Heiberg, representing 
the views of the users of military equipment — the 
soldier in combat stressed the Army Field Forces’ 
interest in the progress of each piece of military 
equipment “from the cradle to the grave.” 

(Chairman of the session at which Colonel Heiberg 
spoke was SAE 1952 Vice-President F. W. Kateley 
and the session was sponsored by his Truck & Bus 
Activity. R. J. Emmert, SAE 1951 Production vice- 
president, chairmaned the Production-Activity- 
sponsored session at which General Griswold's pres- 
entation was made.) 

If industry claims for CMP materials are too high, 
General Griswold explained, then automobile and 
other civilian production is unnecessarily cut back 
If they are too low, military production schedules 
aren't met. 

Appropriation of 50 billion dollars in the current 
fiscal year for military equipment and expansion of 
production facilities, he pointed out, emphasized 
the magnitude of the present Munitions Board job. 
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The most important factor in good valve main- 
tenance is correct lash, two Thompson Products 
engineers emphasized. Proper settings may not be 
responsible for desired valve life, J. A. Newton and 
N. Hoertz brought out, but improper ones can be, 
and are, the cause of several undesirable conditions. 
Specifically, they noted, insufficient operating clear- 
ances can reduce valve life to as little as 25% of 
nermal. 

Unless otherwise instructed by the manufacturer, 
lash adjustment should be made on a thoroughly 
warmed engine, Newton-Hoertz pointed out. Such 
conditions as temperature of the water, oil, block, 
head, and valve gear can cause wide fluctuation in 
the valve lash readings between a cold and a warm 
engine. 

Guide wear should also be carefully watched, 
these speakers emphasized, because it affects the 
overall valve temperature. As guide clearance in- 
creases, they explained, there is less contact be- 
tween stem and guide, and likewise less heat con- 
ductivity, giving a temperature rise in both valve 
stem and head. Higher clearance also, they added, 
allows movement of the valve on the valve seat 
insert, causing wear and gas leakage—factors that 
contribute to valve burning, loss of compression, 
and power 


MILITARY MEN 


Basically, he said, that job is to insure that the mili- 
tary services get what they need at the time neces- 
sary to meet the war plans of the Joint Chiefs of 
Staff—and with minimum disruption of the civilian 
economy. The principles upon which the Board is 
administering its work, he said, closely parallel 
proposals made last fall by General Motors Presi- 
dent Charles E. Wilson for the establishment of dual 
purpose plants for both peace and war. 


In stockpiling, as well as in other functioning, the 
Munitions Board has full regard for effects on 
civilian economy as well as on military needs, Gen- 
eral Griswold indicated. The stockpile, he said, is 
national in scope, not just military. Its targets are 
set by the Munitions Board, although the Defense 
Production Administration is the key control 
agency. “It will provide,” General Griswold prom- 
ised, “for the industrial and essential civilian war- 
time needs as well as those of a direct military na- 
ture.” 


A grand total of 5 billion dollars has now been 
authorized for stockpiling purposes, General Gris- 
wold revealed, adding: “We have on hand 36% of 
the total quantities of stockpile materials we would 
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need to fight a major war. We are making progress, 
but we have a long way to go.” 

In the past year, he concluded, “the Munitions 
Board has passed from purely planning for in- 
dustrial mobilization to an active and vigorous par- 
ticipation in the current procurement and produc- 
tion programs to build up the armed forces.” 

Colonel Heiberg explained that each new pilot 
model of a piece of military equipment goes both to 
the developing agency for engineering tests and to 
the appropriate Army Field Forces Board for service 
tests. 

The Army Field Forces Board No. 2—which oper- 
ates the Fort Knox test facilities and programs—is 


PRODUCTIO 


NEW development claimed to increase metal 
A cutting tool life from 3 to 12 times and produce 
parts three times as smooth as by conventional 
methods was described at the session held by the 
Production Activity, with R. J. Emmert as chairman 

Wide use of the device will nearly double Amer- 
ica’s metal cutting capacity, according to R. J. S. 
Pigott of Gulf, the inventor, and A. T. Colwell of 
Thompson Products, Inc., coauthors of the paper, 
“Hi-Jet System for Increasing Tool Life.” 

Small, high-speed jets of cutting oil are directed 
at the metal cutting tool from below instead of large 
amounts of coolant being flushed from above, as is 
conventionally done. This efficiently lubricates the 


F & L ENGINEERS 


HE proverb, “Cleanliness is next to Godliness,” 

applies to engines as well as humans, if the papers 
presented at the F&L sessions are any criterion. 
They reflected clearly with what seriousness the 
automotive industry views the problem of attaining 
engine cleanliness. The elimination—or at least re- 
duction—of deposits—particularly those in the com- 
bustion chamber—was said to be an important part 
of the never-ending search of the laboratories for 
ways to utilize fuel more effectively. 


(Chairmen of these sessions were SAE Diesel- 


responsible for five major areas of service testing: 

(1) All automotive equipment of the field army; 
(2) direct fire weapons and fire control equipment; 
(3) all engineer equipment of the field army; (4) 
all medical equipment of the field army; and (5) 
maintenance and supply procedures applicable to 
the foregoing equipment. 

Automotive testing of a typical truck, Colonel 
Heiberg said, involves 18 different tests, each of 
which is carefully controlled to fulfill a specific, 
predetermined purpose. In addition to pilot model 
tests, he said, early production models usually are 
tested, too. Any changes introduced into produc- 
tion have to have a Field Forces Board blessing 


Men Hear about Device 
To Increase Tool Life 


cutting tool, according to the authors 

Heat transfer from the cutting tool point is 
achieved three times as rapidly as heretofore and 
only one-twentieth the amount of oil is used 

As a result of the more rapid cooling of cutting 
tools, the machine operator can run his lathe or 
other cutting tool three times as fast with the same 
tool life as now, or operate his machine at present 
speeds and extend tool life from three to 12 times, 
depending upon the tool material, the speakers 
pointed out 

Thus, the authors concluded, production on a 
metal cutting machine, now in critical supply be- 
cause of expanding national defense work, can be 
tripled 


Discuss How to Get 
Engine Cleanliness 


Engine Vice-President W. G. Ainsley and SAE Fuels 
& Lubricants Vice-President J. G. Moxey, Jr.) 

As discussed in various papers, combustion-cham- 
ber deposits can lead to afterrunning, autoignition, 
preignition, and knock; they can reduce valve life 
and spark-plug performance; they can also cause an 
appreciable power loss. 

The piston is another important part of the 
engine that needs to be kept clean. In particular, 
deposits in the grooves can lead to ring sticking, 
according to other authors. 
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Deposits in the crankcase and other parts can 
be excessive under certain severe operating condi- 
tions, as discussed by another speaker. 

But what can be done about these deposits? 
Many factors have been found to influence them 
fuel, lubricant, engine design, operating conditions, 
and maintenance. 

As far as operating conditions and maintenance 
are concerned, the engine designer and the petro- 
leum engineer, it was agreed, just have no control 
over them. The best they can do is to make rec- 
ommendations about proper maintenance, accept 
the operating requirements of the customer as they 
are—and hope for the best. 

This leaves the engineers with fuels, lubricants, 
and engine design on which to practice their skills. 
As far as combustion-chamber deposits are con- 
cerned, it was shown that greatest gains can be 
made by way of improvements in engine design, 
although better fuels and oils can also bring mod- 
est help that shouldn't be sneezed at 

Piston deposits and ring sticking in diesel en- 
gines were shown by one speaker to be affected by 
both fuel and lubricant quality. Fuels of low sul- 
fur content and oils containing additives are both 
helpful in reducing deposits, according to the evi- 
dence. 

That the cleanliness of gasoline engines is also 
aided by the use of additives in the oil was shown 
by another speaker. His tests demonstrated, how- 
ever, that certain design modifications resulted in 
more improvement than that obtainable with addi- 
tives in the oil 


Combustion-Chamber Deposits 


Autoignition 
Withrow and F. W 
Laboratories, 
camera showed, in general, that combustion-cham- 
ber deposits, in the process of purging themselves, 
eliminate one problem, namely, the tendency for 


Flame photographs taken by L. L 
Bowditch, of the GM Research 
with a high-speed motion picture 


the combustion space to fill with solid material 
and, at the same time, create another one—auto- 
ignition and wild ping 

Ignition, their picture showed, is induced by 
particles of incandescent deposit moving in the 
gaseous mixture as well as by deposits attached to 
the walls. Apparently, as the deposits are being 
removed from the walls, they sometimes become 
sufficiently active to start normal inflammation 
before they leave the engine 

As a result of their photographic studies, the 
authors made the following deductions: 


1. It is possible for the deposits to be igniting 
the fuel-air mixture in advance of the normal 
flame fronts and still not cause the engine to con- 
tinue running after ignition is turned off. Auto- 
ignition or afterrunning, as normally defined in 
customer service, can only occur when the deposits 
on the walls are so active that the mixture is 
ignited at the pressures and temperatures that 
develop at or near TDC under the degree of com- 
pression developed by the piston alone. 


2. It is obvious that the effects of deposits on 
the general character of the inflammation process 
may be alleviated by advancing the spark. It is 
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well known, however, that this simply amplifies 
the knock problem. Finally, it is also obvious that, 
under certain operating conditions, the deposits may 
be distorting the nature of the inflammation process 
in nonknocking explosions as well as in knocking 
ones, thereby decreasing engine efficiency and re- 
ducing fuel economy. 

Power Loss—Roughly two-thirds of the loss in 
power that comes from the presence of deposits, said 
H. J. Gibson, C. A. Hall, and A. E. Huffman of Ethyl, 
is due to decreased air consumption and one-third 
is due to reduced thermal efficiency. The decreased 
consumption, they said, is the result of physical and 
thermal restriction of the intake charge. (Thermal 
restriction, they define, as the reduction in the 
amount of incoming charge caused by a transfer of 
heat from the deposits to the charge.) 

It appears that in most automotive engines physi- 
cal restriction of the intake charge by the deposits 
is negligible. Thermal restriction, on the other 
hand, is of primary importance, occurring in vary- 
ing degrees in ail engines, according to the authors 

Engine Design—All agreed that changes in engine 
design can bring the greatest reduction in combus- 
tion-chamber deposits. 

For example, D. E. Carr, L. A. McReynolds, S. C. 
Britton, and R. E. Linnard, Phillips Petroleum Co 
pointed out that variations have been found of up 
to 20 octane numbers for the fuel requirements of 
new engines of the same make and model, as com- 
pared to the 8-12 octane-number increase normally 
caused by deposits after about 10,000 miles of pas- 
senger-car operation. These variations seem to in- 
dicate a need for improvements in both engine de- 
sign and methods of manufacture. 

According to Withrow and Bowditch, the mechan- 
ical octane numbers designed into some combustion 
chambers may be depreciated by the autoignition 
induced by deposits. The depreciation, they said, 
may be expected to be most pronounced in those 
designs that require accurate control of the time 
and place of ignition, as well as the direction of 
flame propagation, once it is initiated. In view of 
these many opposing influences, they feel that cus- 
tomer experience must finally determine the design 
that offers the best compromise 

As a result of their studies Gibson et al made the 
following suggestions for engine designers: 


1. Provide for introduction of the intake charge 
with minimum contact with deposit-coated surfaces 


2. Keep the ratio of combustion-chamber surface 
area to engine displacement at the minimum value 
permitted by other design considerations. 


3. Provide for adequate open areas around the in- 
take valve so that deposit buildup will not cause 
physical restriction of the incoming charge. 


Fuel—Gibson and his coworkers also reported on 
the effect of changes in the fuel. Briefly, their con- 
clusions were: 


1. Tel concentration: The presence of tel in fuel 
increases deposit weight over that with clear fuel 
by several times and, under the severe constant- 
speed, constant-load conditions of most laboratory 
tests, power loss is also increased. Under more typi- 
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Entertainment feature of the Annual Meeting Dinner was a series of songs from Broadway hits by the Ford Motor Co. Chorus. 
this large chorus of mixed voices delighted the entire audience of engineers 


of Ray C. Kooi 


cal service, however, different results were obtained. 
For example, a study of engines used in heavy-duty 
fleet service shcwed the deposit weight pattern to be 
similar to that obtained in the constant-speed tests, 
but the loss of power caused by the deposits was in- 
dependent of tel concentration 


2. Fuel composition: Again under constant speed 
and load (as being most severe, although not typi- 
cal) the tests showed that, with leaded fuels, in- 
creasing unsaturation generally means lowered 
quantities of deposit. (The effect of increasing un- 
saturation is important because of the trend toward 
greater use of cracked and reformed stocks.) 


3. Sulfur content: The data indicate that sulfur 
content has no significant effect on deposit weight 
in road operation, either passenger car or truck. 


In the case of both degree of fuel saturation and 
sulfur content, sufficient data are not yet available 
for the authors to determine the effects of these 
variables on power loss. 

Lubricating Oil—Although the effects of changes 
in oil are small, compared with mechanical and 
manufacturing variations among similar engines, 
several speakers insisted that this should not deter 
the petroleum industry from trying to develop oils 
with a lesser tendency to contribute to deposits. 
They feel that the deleterious effects of deposits are 
so great that any improvement that tends to allevi- 
ate the problem, even to a nominal extent, will be of 
major significance. 

Although deposits used to consist mainly of car- 
bonaceous matter, the trend now is toward increased 
amounts of metallic constituents from the additives 
being used. The work of Carr et al shows, however, 
that a substantially ashless detergent gave more 
deposit (although less octane requirement increase) 
than the additive blend having the highest ash con- 
tent. 

The authors conclude that, at least under the 
severe operating conditions of their tests, the ash- 
forming constituents in an oil tend to act as modi- 
fiers of the lead compound deposits, and as such 
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Under the direction 


affect spark-plug and valve performance much more 
than octane requirement increase or power output. 

In discussion, W. A. Howe of Gulf reported, how- 
ever, that under certain conditions, according to 
their field tests, high concentrations of certain ad- 
ditives can actually increase valve and spark-plug 
life and reduce to a small degree the octane-number 
requirement increase. 


Other Deposits 


Information about deposits in other parts of en- 
gines was presented for both diesel and gasoline 
powerpiants. 

Diesel Engines—H. C. Morris, Texas Co., found 
that, when using a given fuel, there appears to be a 
definite relationship between exhaust smoke, used 
oil condition, piston temperature, and piston de- 
posits, such that: 


1. In the no-smoke region fuel combustion is sub- 
tantially complete and piston temperature goes up 
with increasing fuel/air ratio. Under these condi- 
tions piston deposits are primarily controlled by 
lubricant deterioration, which increases with rising 
piston temperature and also with increasing fuel /air 
ratio. 


2. In the smoke region piston temperature is rela- 
tively constant and deposits are governed primarily 
by the amount of incomplete fuel combustion prod- 
ucts, which become greater with increasing fuel /air 
ratio and with wider throttle opening. 


Fortunately, the author said, this classification 
corresponds to a division that can be made in com- 


mercial engines, and thus assists in the selection 
of lubricants for particular types of service. For 
example, marine, stationary, and some railway 
diesels characteristically operate in the no-smoke 
region, where combustion is substantially complete. 
Thus their principal requirement is for a lubricant 
that possesses good oxidation stability, either oc- 
curring naturally or enhanced by the use of addi- 
tives. In contrast, diesels used in automotive and 
other applications of high specific power outputs 
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operate at relatively high piston temperatures in the 
smoke region. They thus require a heavy-duty oil 
that offers, in addition to oxidation stability, deter- 
gency and dispersive characteristics to combat the 
effects of incomplete fuel combustion products. 

The various hydrocarbon types existing in diesel 
fuels appeared in these tests to exert some influence 
on deposit formation, although it was not possible 
to establish the specific relationships involved. Sul- 
fur compounds in the fuel, on the other hand, were 
found to have an accelerating effect on deposit for- 
mation. Additive oils containing detergents and 
antioxidants did, however, help to reduce deposits 
stemming from both the sulfur present in the fuel 
and the soot caused by incomplete combustion. 

Gasoline Engines—Although, said A. C. Pilger, Jr., 
Tide Water Associated Oil Co., the advantages of 
using oils containing detergents have been pretty 
well established for the diesel field, considerable dif- 
ference of opinion has continued to exist regarding 
their usefulness for gasoline engines. 

As his contribution to knowledge on the subject, 
he has, therefore, made a comprehensive study of 
the effectiveness of detergent oils in overcoming de- 
posits (on pistons, rings, valves, top and side covers, 
oil screen) under three specific types of service, 
which are critical from this standpoint, as follows: 


1. Heavy-duty highway truck tests. The follow- 
ing summarizes the data from these tests: 


(1) Incorporation of inhibitor-detergent com- 
pounds effectively improved engine cleanliness with 
the base oils studied. 


(2) The degree of improvement was not reliably 
related to oil type classification when variations in 
base stock and additive compositions were intro- 
duced. 


(3) Maximum cleanliness performance for each 
detergent oil classification was obtained by selecting 
the most effective base-stock, additive combination 
under service conditions rather than by merely 
meeting the type-classification engine test require- 
ments 


(4) Copper-lead bearing corrosion was found to 
influence engine cleanliness to nearly the same ex- 
tent as the wide variations in detergency studied. 


(5) Compared with detergent oil performance, 
reduction in oil drain period was found to produce 
consistent and substantial improvement in engine 
cleanliness. 


2. Light-duty pickup and delivery tests. Some 
idling, frequent starts and stops, and virtually no 
high-speed driving characterized this operation 
Here, the particular problem seems to be wet sludge 
deposits, because for new vehicles heavy deposits of 
this type frequently occurred in less than 2000 miles 
during the winter months. In this operation the 
author found that: 


(1) Detergency can be effective in combating wet 
sludge deposits. 


(2) Type classification is not, however, a reliable 
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guide to the ability of a lubricant to cope with this 
problem. 


(3) An effective oil can be selected with certainty 
only by field evaluation. 


(4) The combined use of positive crankcase ven- 
tilation, oil filtration, and high-temperature ther- 
mostat resultec in a marked improvement in engine 
cleanliness, even greater than was obtained by im- 
provements in oil characteristics. 


3. High-speed cross-country passenger-car opera- 
tion. Because the light-duty passenger-car opera- 
tion was believed to be covered fairly well by the city 
pickup and delivery tests, this left the high-speed 
cross-country driving at the other end of the oper- 
ating range to be investigated. The data of the 
author indicated that: 


(1) Detergency is effective in combating deposit 
formation. 


(2) With reduced oil drain periods engines re- 
main cleaner. 


(3) Oils intended for passenger-car use should be 
evaluated in this form of service rather than by 
relying on heavy-duty truck tests, where the order 
of merit may be different. 


(4) Piston varnish, which is the major deposit 
problem in this service, is viewed with increasing 
concern because of the very small clearances that 
exist between certain working parts of recent com- 
mercial engine designs. 


The introduction of the time factor in determin- 
ing oil drain periods was mentioned by Ronny Street 
of Ordnance. He based his suggestion on experience 
with Army vehicles, where engines with rather 
short oil drain periods were in worse condition than 
others with much longer drain periods, in terms of 
mileage. The trouble with the latter stems from 
the fact that the time between drains was too long, 
he added. 

In reply, the author said that some advantage 
might accrue from applying the time factor to light 
truck operation. For high-speed passenger-car op- 
eration, on the other hand, he considers that the 
mileage basis is adequate. 

Antifreeze Contamination of Crankcase Oil—A 
specific aid in taking care of one possible cause of 
engine sludge was presented, namely, a test for gly- 
col antifreeze in crankcase oil. 

It appears, according to George J. Liddell and 
Ruth Marshall, Sun Oil Co., that when gaskets leak 
on an engine using glycol antifreeze, the glycol ac- 
cumulates in the crankcase because its boiling point 
is well above crankcase temperatures. 

Since it is subjected to the same localized high 
temperatures and the same oxidizing conditions as 
the oil, according to the authors, it may very well 
form resinous materials that can accumulate in 
critical areas of the engine and cause trouble. 

It is thus desirable to detect the coolant leakage 
on the spot, as early as possible. As an aid in this 
problem, the Sun engineers have developed a simple, 
graphic test that can be used in the field to detect 
glycol in used crankcase oil, in samples of sludge, 
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and in other deposits taken from internal surfaces 
of an engine. In fact, they have even developed a 
compact, portable kit for the use of their own trav- 
eling engineers. With the use of this kit the com- 
plete test takes less than 20 min. 

Several discussers pointed out that this test may 
give a false indication, under some circumstances 


DIESEL ENGINE 


UTURE outlook is for diesel engines equipped with 

new types of bearings and more exhaust turbo- 
supercharging, papers at Diesel sessions predicted 
What's more, selection of any type of supercharging 
system may be simplified if techniques suggested 
are used 

Engineers gathered at one session to hear about 
the latest developments in engine bearings. De- 
signers, especially, lent attentive ears to descriptions 
of the advantages of, and applications for, 40% lead 
copper-lead, silver-gridded slipper, and Moraine-400 
bearings 

Forty percent lead copper-lead bearings have 
definite advantages for use with slow speed diesel or 
gas engines, they were told. And slipper-type silver 
gridded bearings have proved their value in sub- 
chaser “Pancake” engines, another speaker advised 
Moraine-400 has evolved as a bearing with very 
promising potentialities, a third author added 
Tests indicate that when Moraine-400 is used, bear- 
ings are no longer a limiting factor in engine design 

The trend is toward more exhaust turbosuper- 
charging of diesels, one engineer pointed out. And, 
he added, the automotive industry is flirting with 
the idea of using them 

Recommended techniques for laying out such a 
supercharging system, as well as a method for 
selecting the most suitable types and sizes of super- 
chargers to use with a line of engines, also came in 
for a full share of comment 

All of this information came out of sessions spon- 
sored by the SAE Diesel Engine Activity. Serving 
as chairmen at these sessions were C. G. A. Rosen 
and M. M. Roensch 


Describes Uses for High Lead Copper-Lead Bearings 

The report that 40% lead copper-lead bearings 
have definite advantages for use with slow speed 
diesel or gas engines, came from Albert Willi, Jr. of 
Federal-Mogul Corp. Experimental tests indicate 
that these bearings are well suited for use on the 
unhardened crankshafts used in these engines, he 
pointed out. 

Probably the most striking improvement of this 
type of bearing over babbitt bearings, Willi noted, 
is its increased load capacity and fatigue resistance. 

Test rig data showed satisfactory performance up 


80 


Its greatest usefulness, as H. C. Mougey of GMC put 
it, is to indicate the probability of glycol in the oil, 
with the samples thus screened’ being sent to the 
lab for confirming tests. D. H. Green, National Car- 
bon Co., said the chemists of his company think that 
“the theory of resin synthesis from glycol under 
crankcase conditions is far-fetched 


Trend in Engine Bearings 


and Superchargers Noted 


to 3000 psi at 1500 rpm, but it is estimated that the 
limiting load would be set at 2500 psi. However, 
Willi said, this rating may be expected to change as 
more experience is gained 

“Fatigue resistance is far superior. No bearing 
metal breakdown or cracking due to fatigue was 
observed,” Willi continued, “in 13,000 to 17,000 hr 
Babbitt bearings in these same engines began 
fatigue cracking in 5000 to 8000 hr and some ap- 
proached the danger point at 9000 hr.”” In answer 
to a question raised in the discussion, Willi pointed 
out that the average thickness of these babbitt bear- 
ings was approximately 0.015 to 0.020 in.—the con- 
ventional lining thickness in the range of engines 
considered 

To obtain these advantages, he added, conforma- 
bility, embedability and wear rate suffered some- 
what, but this sacrifice has not proved detrimental 

Conformability, enhanced by the application of 
lead-tin overplate 0.001 0.002 in. thick, appears to be 
adequate to conform to the usual assembly irregu- 
larities and deflections of the slow speed engine 
Embedability, also, is judged to be entirely adequate 

Shaft wear with this overplated bearing has been 
no greater than obtained with the babbitt type 
Furthermore, Willi stated, the natural bearing quali- 
ties are sufficiently good to give acceptable per- 
formance should the overplating be worn off in time 

Manufacturing costs run several times those of 
babbitt bearings. But, even at their present cost, 
performance obtained from these 40% lead copper- 
lead bearings appears to warrant the increased cost, 
Willi observed. 


Slipper-Type Bearings Answer Key Design Problem 


Slipper-type silver-gridded bearings proved the 
answer to a key design problem raised by the 1200 hp 
diesel “Pancake” sub chaser engine, according to 
General Motors engineers, A. F. Underwood and A. E 
Roach. Use of this type of bearing provided one 
more way to keep engine weight and size down—a 
basic requirement in this 16-cyl, vertical-crankshaft 
radial engine. 

Very high bearing loads required the use of a 
bearing material possessing extremely high fatigue 
strength, good score resistance, and good embeda- 
bility—a combination of properties not generally 
compatible, the authors explained. A silver grid- 
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type bearing appeared to offer a solution, but a 
means had to be found to attach it to the slipper end 
of the connecting rod. 

A highly efficient process for bonding a silver pad 
to the rod was developed, Underwood-Roach re- 
ported. This pad was then knurled and the inden- 
tations filled with a lead-tin alloy. Diamond boring 
produced a smooth surface containing a multi- 
plicity of diamond-shaped areas of lead-tin, pos- 
sessing good embedability and frictional properties 

surrounded by an interconnected grid or network 
of silver, possessing good fatigue strength and load- 
carrying ability. 

The service record of the slipper-type connecting 
rod with gridded silver bearings has been excep- 
tionally good, the GM engineers went on to Say. 
Nearly 500 “Pancake” engines, using these connect- 
ing rods, saw service in sub chasers in World War II, 
and no complaint was ever received about the per- 
formance of the bearings 


Points Out Advantages of Moraine-400 Bearings 


Moraine-400 has evolved as a bearing which has 
very promising potentialities, A. R. Shaw of General 
Motors revealed. 

Bearing life is six to ten times that of conven- 
tional babbitt bearings, he stated. Tests showed 
that where babbitt bearings in a GM medium-duty 
truck engine run about 100 hr of endurance testing, 
Moraine-400 bearings will run 750 hr with ease. 

Durability and long life of this material, Shaw 
pointed out, result from a combination of individual 
properties, such as anti-scoring, fatigue resistance, 
bond, embedability, conformability, corrosion re- 
sistance, and load-carrying ability. Embedability 
is “phenomenal,” conformability “excellent,” and 
corrosion is not a problem, Shaw reported. ‘Load- 
carrying ability,’ he said, “is from four to six times 
greater than that of the types of babbitt bearings 
currently used.” 

To date there have been no failures due to fatigu- 
ing or bond failure, this engineer stated, nor from 
scoring where bearings have been properly designed 
and installed. 

Laboratory tests, conducted on an Olds V-8 en- 
gine, indicated that, with Moraine-400, bearings are 
no longer a limiting factor in engine design, Shaw 
noted. As long as the shaft is of sufficient diameter 
to handle the torque taken from it, and the journals 
long enough to allow for a practical oil hole design, 
there is sufficient area for adequate bearing life 

Discusser L. D. Thompson noted that Fairbanks- 
Morse has been using an aluminum-tin alloy bear- 
ing in their diesel and dual-fuel engines for a num- 
ber of years. And these bearings are doing a good 
job, he said. However, Thompson emphasized, 
future applications and new engines may require 
stronger and improved bearing materials. 


Predicts More Exhaust Turbosupercharging 


The development trend in large is toward more 
and more exhaust turbosupercharging of modern 
diesel engines, noted W. T. Von Der Nuell of AiRe- 
search Mfg. Co. “The diesel engine, equipped with 
this foremost means for further reduction in fuel 
consumption, for increase in specific output, and 
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for improved torque characteristics,” he observed, 
“will probably long hold its field of usage 

What’s more, Von Der Nuell added, automotive 
circles have accepted, or apparently are developing, 
small exhaust turbosuperchargers for Otto cycle 
engines. These units, consisting of two single-stage 
radial components—a centrifugal compressor and a 
centripetal turbine, combine simplicity with good 
efficiency, which speak for themselves 


Techniques for Choosing Superchargers 


An important design consideration in laying out 
these supercharging systems, Von Der Nuell empha- 
sized, is to make certain that the operating points 
of the reciprocating engine fall into the range of 
high efficiency of both radial compressor and tur- 
bine, and outside of compressor surging or pulsa- 
tion. This can be determined, he explained, by 
superimposing the performance characteristics of 
the components on a chart and noting whether sat- 
isfactory combined operation is possible, 

Another extremely useful way to evaluate pro- 
posed supercharging systems, Caterpillar’s Lloyd 
Johnson pointed out, is to study the response of an 
engine to variations in inlet and exhaust conditions 

Not only does this technique facilitate evaluating 
the potentialities of current engines with any super- 
charging system, but it also eases the evaluation 
of possible new engine sizes, Johnson added. 

Laboratory tests are made on multicylinder en- 
gines, with air-fuel ratio the fixed parameter for 
each test, he explained. Performance obtained is 
considered a reasonably practical measure of the 
usefulness of the engine under the selected intake 
and exhaust conditions. Mean piston speed, rather 
than rpm, is used as the measure of velocity, John- 
son went on to say, since this facilitates applying 
tests results to essentially similar engines of dif- 
ferent displacements. 

“In using such characteristic curves to analyze 
various engine models,” Johnson warned, “one must 
be aware that certain dissimilarities between en- 
gines are likely to exist. Variations in length of 
jacketed exhaust port, in exhaust manifold shape, 
and in manifold location can result in variations 
in percent heat loss from exhaust gases after they 
leave the cylinder.” 


s 


a 
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These four and several thousand more SAE members and guests stepped 
up to the registration desks to receive their name cards for the meeting 





ALENDAR 


Atlanta—Feb. 18 

Location undecided; dinner 7: 00 p.m 
Meeting 8:00 p.m. What's in Pneu- 
matic Tire Performance as Adver- 
tised—Otto J. Wolfer, tire engineer 
Pure Oil Co 


British Columbia—Feb. 11 

Hotel Georgia, Vancouver; dinner 
6:30 p.m. Meeting 7:30 p.m. Meet- 
ing to be conducted by Student Section 
of University of British Columbia 


Buffalo—Feb. 19 

Hotel Sheraton; dinner 7:00 p.m 
Meeting 8:00 p.m. Research—aA Part- 
ner in Engineering—-SAE President D 
P. Barnard, Standard Oil Co. 


Canada—Feb. 20 


Hotel Royal York, Toronto; dinner 
6:30 p.m. Meeting 8:00 pm. On- 
tario’s Highways—J. D. Millar, deputy 
minister, Ontario Department of High- 
ways. 


Cincinnati—Feb. 25 

Plant visit through Schenley Indus- 
tries, Inc., plants at Lawrenceburg, 
Ind. Reservations must be made no 
later than Feb. 15 


Cleveland—Feb. 11 

NACA; dinner 6:30 p.m. Meeting 
7:30 p.m. Helicopters—Igor Sikorsky 
Coffee speaker: SAE President D. P 
Barnard 


Detroit—Feb. 18 


Rackham Educational Memorial 
Bldg., small auditorium. Meeting 8: 00 
p.m. Subject: Body Stampings Engi- 
neering Die Design Production 
Speakers: A. R. Lindsay, chief auto- 
motive engineer, Budd Co Russell 
Cory, die engineer, Fisher Body Divi- 
sion, GMC; A. J. Hole, plant manager, 
Buffalo Stamping Plant, Ford Motor 
Co. A colored movie on Problems in 
Producing Production Stampings will 
also be shown 


Mid-Michigan—March 10 

Flint: 1952 SAE President D. P. Bar- 
nard will be guest of Mid-Michigan 
Section. 


Milwaukee—March 7 

Milwaukee Athletic Club; dinner 
7:00 p.m. Meeting 8:00 p.m. Strain 
Gages in Construction Machinery De- 
sign xeorge Rea, engineer in charge 
truck equipment, Heil Co.; Dr. J. H 
Meier, research engineer, Bucyrus-Erie 
Co 
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Montreal—Feb. 18 


Hotel Mount Royal; dinner 7: 00 p.m 
Meeting 8:00 p.m. Woodlands Mech- 
anization—Bruce J. McColl, mechan- 
ical engineer, woodlands section, Ca- 
nadian Pulp & Paper Association 


New England—Feb. 8 


M.I.T. Graduate House; dinner 7:00 
p.m. Meeting 8:00 p.m. Research 
A Partner in Engineering—SAE Presi- 
dent D. P. Barnard. Coffee Speaker: 
Harry Stanton, Boston Globe. There 
will be a cocktail hour 


Northern California—Feb. 27 

Engineers Club, San Francisco; din- 
ner 6:30 pm. Meeting 7:30 p.m 
Friction and Wear—A. C. West, Cali- 
fornia Research Corp 


Philadelphia—Feb. 13 
Research—A Partner in Engineer- 
ing—SAE President D. P. Barnard 


St. Louis—Feb. 7 

Engineers Club 
Stanwood W. Sparrow 
speaker of the evening 


SAE Past-President 
will be the 


Southern-California—Feb. 14 


Auditorium; dinner 
8:00 pm. The 

Engine—V. G 
Ford Motor 


Young 
Meeting 

6-Cylinder 

engineer, 


Rodger 
6:30 p.m. 
New Ford 
Raviolo, engine 
Co 


+ 


Southern New England—March 5 
Hartford Golf Club; dinner 6: 45 
p.m. Meeting 8:00 p.m. Interesting 
Applications of Roller Bearings 
George Wilson, vice-president, engi- 
neering, Bower Roller Bearing Co 


Syracuse—Feb. 18 
1952 SAE President, 

will speak on Research 

Engineering. 


Texas—March 7 


Texas Section will hold Transporta- 
tion and Maintenance meeting 


Twin City—Feb. 13 
Hotel Curtis, Minneapolis: 
6:30 p.m. 


Virginia—Feb. 28 

Hotel William Byrd; 
p.m Meeting 8:00 p.m 
have not yet been selected. 


Washington—Feb. 19 

Joseph Geschelin, Detroit editor of 
Automotive Industries, will discuss 1952 
passenger cars 


Western-Michigan—Feb. 12 
Rocket Bar, Grand Rapids; 
6:30 p.m. Meeting 8:00 pm. His- 
tory of the Model No. 567 Diesel 
Engine—Robert Wellman, senior engi- 
neer, Electro-Motive Division, GMC 
Cocktail Hour sponsored by Diesel 
Equipment Division, GMC. 


March 3 

1952 SAE President 
will speak on Research 
Engineering 


Williamsport—Feb. 14 

Williamsport Airport, dining room 
dinner 6:45 p.m. Meeting 8:00 p.m 
Research—A Partner in Engineering 
1952 SAE President D. P. Barnard 


D. P. Barnard 
A Partner in 


dinner 


dinner 7: 00 
Speakers 


dinner 


D. P. Barnard 
A Partner in 


NATIONAL MEETINGS 


MEETING 


PASSENGER CAR, BODY, and MATERIALS 


AERONAUTIC, AIRCRAFT ENGINEERING 
DISPLAY, and TECHNICAL AIR REVIEW 


SUMMER 


WEST COAST 
TRACTOR 
TRANSPORTATION 
DIESEL ENGINE 


FUELS AND LUBRICANTS 


DATE Hotel 


March 4-6 Sheraton-Cadillac, Detroit 


April 21-24 Statler, New York City 


Ambassador and Ritz-Carlton 


June 1-6 
Atlantic City, N. J] 


Aug. 11-13 Fairmont, San Francisco 


Sept. 9-11 Schroeder, Milwaukee 


Oct. 22-24 William Penn, Pittsburgh 


Oct. 30-31 Chase, St. Louis 


Nov. 6-7 The Mayo, Tulsa 


— EE 
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SAE National Passenger Car 


Body & Materials Meeting 


March 4-6, 1952 


Tuesday, March 4 


9:30 a.m. Grand Ballroom 
D. F. Caris, Chairman 

Spark Plug Fouling 

Problems in Automotive 


Symposium 
Spark Plug 
Service 
—R. C. Beaubier, H. J. Chalk, and 
M. M. Roensch, Ethyl Corp 
Spark Plug Fouling from a Car Manu- 
facturer’s Viewpoint 
—-H. N. Metzel, Oldsmobile Division 
GMC 
Operation of Spark Plugs in Present- 
Day Engines 
—H. H. 
Plug Co. 
Spark Plug Fouling Studies 
—R. J. Greenshields, Shel! Oil Co 
Combustion Chamber Deposits and 
Their Relationship to Power Loss 
—A. E. Cleveland and Otto Enoch, 
Ford Motor Co. 
(Sponsored by Passenger Car Activity) 


Vogel, Champion Spark 


2:00 p.m. Grand Ballroom 


W. E. Day, Jr., Chairman 


New Applications and Developments in 
Aluminum Alloys 
—J. H. Dunn and E. P. White, Alumi- 
num Co. of America 
New Applications and Developments in 
Magnesium Alloys in the A 
Industry 
—J. D. Hanawalt and G. 
Dow Chemical Co 
«Sponsored by Engineering 
Activity) 


itomotive 
K. Glaza, 


Materials 


8:00 p.m. Grand Ballroom 
A. R. Lindsay, Chairman 


Product Drawings as Training Aids 
—A. L. Bradley, Creative Industries 
of Detroit 


FEBRUARY, 1952 


Heating, Ventilating, and Air Condi- 
tioning of Automobile Bodies 
—T. C. Gleason, Chrysler Corp 
(Sponsored by Body Activity) 


Wednesday, March 5 


9:30 a.m. Grand Ballroom 
W. H. Graves, Chairman 


Panel Discussion—Radiator Material 
Substitutions 
—J. H. Cooper, McCord Corp 
—R. W. Scoville, Chrysler Corp 
—Joseph Gurski, Ford Motor Co 
—R. J. Birkholz, International Har- 
vester Co 
—J. R. Holmes, 
Division, GMC 
Sponsored by Engineering Materials 
Activity) 


Harrison Radiato1 


2:00 p.m. Grand Ballroom 
W. K. Norwick, Chairman 
Front-End Sheet Metal Stability 
—L. H. Frailing, Packard Motor Car 
Co 
How to Gain Car 
vertible Bodies 
—E. L. Allen, Schonitzer Engineering 
Co 
To be presented by title 
Stress Testing Methods in 
Structures 
H. C. Johnson, Fisher Body Divi- 
sion, General Motors Corp 
(Sponsored by Body Activity) 


Rigidity with Con- 


Body 


8:00 p.m. Grand Ballroom 
A. T. Colwell, Chairman 
New Horizons in Engine Development 
—James C. Zeder, Chrysler Corp 
(Sponsored by Passenger Car Activity) 


Sheraton-Cadillac Hotel 


Thursday, March 6 


9:30 a.m. Grand Ballroom 
W. J. Lee, Chairman 


Passenger-Car Noise—Engine Harsh- 
ness 

—L. M. Ball, Chrysler Corp 
Relationship of Tire and Car Engineer- 
ing 

—E. A. 

ber Co 


Sponsored by Passenger Car Activity) 


Roberts, Armstrong Rub- 


Grand Ballroom 
E. N. Cole, Chairman 


2:00 p.m. 


Electronic Simulation as an Aid to the 

Design of Vehicle Suspension Systems 
—A. Lange and J. C. Dute, Univer- 
sity of Michigan, Willow Run Re- 
search Center 

Military Torque Converter Transmis- 

sions 
—J. E. Storer, Allison Division, Gen- 
eral Motors Corp 

(Sponsored by Passenger Car Activity) 


DINNER 


Grand Ballroom 
W. H. GRAVES 
Chairman, SAE Detroit Section 


University of Michigan Men's Glee Club 
Directed by Philip A. Duey 


ROBERT INSLEY, Toastmaster 
D. P. BARNARD, SAE President 
What's with the World?” 


GENERAL GEORGE C. KENNEY 
United States Air Force (Retired) 


6:30 p.m 





FRANK E. CARROLL, JR., has been promoted to 
chief engineer at United Aircraft Products, Inc., 
Dayton, Ohio. Carroll joined the company in 
June, 1951, as assistant chief engineer. He was 
formerly with the powerplant laboratory of 
Wright Air Development Center in Dayton. Car- 
roll is a member of SAE’s aircraft powerplant ac- 
tivity committee. 


DR. CHARLES L. THOMAS has joined the re- 
search and development staff of Sun Oil Co., 
Philadelphia, Pa. For the past six years Thomas 
has been director of research and development 
for Great Lakes Carbon Corp., and prior to that 
was associated with Universal Oil Products Co 


ROBERT L. SOMMERVILLE, assistant general 
manager of Electric Storage Battery Co., has 
been elected 1952 president of the Association of 
American Battery Manufacturers. Sommerville 
joined Electric Storage Battery Co. in 1919 as a 
salesman at the New York branch office, and has 
held various sales executive posts since being 
transferred to the company’s main offices in 
Philadelphia in 1932 


RICHARD D. MAYSTEAD, vice-president of 
manufacturing of Pacific Airmotive Corp., Bur- 
bank, Calif., has also been appointed director of 
engineering Maystead started with the com- 
pany as design engineer, becoming manufactur- 
ing division manager in 1948 and vice-president 
in 1950 


ROBERT G. WINGERTER has been named as- 
sistant general manager of the automotive sales 
division of Timken Roller Bearing Co. He will 
continue to make his headquarters in Detroit 
where he has served as sales engineer for the 
past seven years. Prior to that, Wingerter was in 
Timken's application engineering department at 
the company’s main offices in Canton, Ohio 


JACK R. SPLITSTONE has been appointed dis- 
trict manager of the automotive sales division of 
Timken Roller Bearing Co. in Detroit. Splitstone 
joined the Canton, Ohio, company in 1937. He 
was transferred to the automotive division in 
1940 and since then has been sales engineer in 
the Detroit office 


About 


CHARLES D. ADDAMS, vice-presi- 
dent in charge of production of Bear- 
ings Co. of America, is on leave of 
absence to serve as chief of the Bear- 
ings Division of the National Produc- 
tion Authority in Washington, D. C 
Addams will have charge of allocation 
of scarce materials used in the manu- 
facture of anti-friction bearings. He 
has been with Bearings Co. of America 
since 1921, becoming vice-president in 
1937 


EDMUND G. MATHAUER has been 
named chief engineer of ACF-Brill 
Motors Co., Philadelphia, Pa. Math- 
auer was previously assistant chief en- 
gineer 


H. HERBERT HUGHES has re- 
turned to his post as Washington rep- 
resentative, Studebaker Corp., after 
two and a half years abroad in charge 
of strategic materials procurement and 
production for the office of the special 
representative of the Economic Co- 
operation Administration, with head- 
quarters in Paris. Hughes’ work had 
to do chiefly with ECA financial as 
sistance to western European countries 
to expand production of strategic ma- 
terials 


J. H. FAMME has been promoted 
from assistant project engineer to chief 
project engineer of Consolidated Vul- 
tee Aircraft Corp., San Diego, Calif 
He succeeds N. W. BOULEY, who has 
been promoted to executive assistant 
chief engineer. Famme is a past chair- 
man of SAE San Diego Section and has 
been an active worker in the Section 
ince its start Bouley has only re- 
cently become a member of SAE 


T. K. GREENLEE is now field engi- 
neer for Barber-Colman Co. in Los 
Angeles, Calif. He was formerly chief 
engineer of the company’s controls 
division in Rockford, Ill. Greenlee is 
a member of SAE’s aircraft air condi- 
tioning equipment committee 
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. HARRY BERNARD and THEODORE 
= J. ZELLER have been appointed vice- 
' . presidents of Mack Mfg. Corp. Ber- 


nard, who becomes vice-president in 
charge of service, has been with the 
company since 1924 and has been chief 
engineer for the past four years. He 
will make his headquarters at the 
Plainfield, N. J., plant. Zeller becomes 
vice-president and chief engineer, and 
will remain at Mack’s plant in Allen- 
town, Pa. He has been factory man- 
JAMES W. SCHIEFER has been HOWARD A. TUBBS is now vice- ager of that plant since 1948, having 

named supervisor of product planning president and plant manger of White- joined Mack in 1926 

for Lincoln-Mercury Division of Ford water Pump Co., Whitewater, Wis 

Motor Co Schiefer was formerly which has taken over the activities and JOHN B. HULSE has been named 

executive vice-president of Technical patents of his firm, Tubbs-Craft Engi- president of the Washington Trade 

Managers, Inc., in New York City neering Association Executives, the profes- 
sional organization of trade associa- 

PHILIP D. DORAN has been pro- KENNETH C. SMITH is now motor tion managers in Washington, D. C. 

moted to chief of commercial sales at vehicle supervisor, central division, Hulse is managing director of the 

Pratt & Whitney Aircraft, East Hart- Richfield Oil Corp., in Oakland, Calif rruck-Trailer Manufacturers Associa- 

ford, Conn. He has been with Pratt Smith was formerly with General Pe-_ tion He is the present vice-chairman 

& Whitney since 1929, most recently troleum Corp. in Los Angeles of SAE Washington Section 

as chief of airlines engineering, a de- 

partment he was largely responsible 

for establishing. 


EDWARD D. MEEKER has assumed 
the duties of general sales manager for 
Wheels, Inc., transferring his head- 
quarters to New York City Meeker 
has been with Wheels for 20 years, and 
for the past five years has been man- 
ager of the Newark branch In his 
new capacity he directs sales, mer- 
chandising, and service educational 
effort in all branches 


HARRY O. MATHEWS is now general manage! 
of transportation and distribution of Armou: 
and Co., Chicago. He was previously manager 
of transportation for Standard Brands, Inc., and 
during World War II served as a colonel with 
the Ordnance Department. Mathews was SAF 
vice-president representing transportation and 
maintenance activity in 1939 


JOHN W. MEADER, who was econo- 
mist for Great Lakes Carbon Corp 
New York City, has been elected as- 
sistant vice-president of the corpora- 
tion 

: / T. H. MORRELL is now chief engineer at the 

WILLIAM E. RIGLEY is now as- Charles City, Iowa, plant of Oliver Corp. Mor- 
sistant chief engineer, chassis depart- rell, who was formerly assistant chief enginee1 
ment, of Dodge Truck Division of and has been with Oliver since 1944, succeeds 
Chrysler Corp., Highland Park, Mich L. A. GILMER, who died suddenly last September 
He was previously assistant chief resi- 
dent engineer at the Dodge Truck 
Plant in Detroit 


HENRY P. GRONE is now service 
manager of Colliers, Ltd., in Van- 
couver, B.C. Grone formerly held the 
same position with Ross Baker Motors 


in Vancouver. PETER Y. BURNS is now assistant chief enginee: 


of Oliver Corp. at the Charles City, Iowa, plant 

EDWARD J. BEHNEY is assistant Burns was formerly supervisor of experimental 
chief engineer for Electric Boat Co., engineering. He succeeds T. H. MORRELL (see 
Groton. Conn. He had been chief above), who has been advanced to chief enginee1 


engineer of the company’s Elco Naval 
Division in Bayonne, N. J. 
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Cleveland Graphite Bronze Co. Promotions 


Three SAE members in the sales department of Cleveland 

Graphite Bronze Co., Cleveland, Ohio, have been pro- 

moted. ROBERT E. MOONEY, who has been district 

sales manager at the company’s Detroit office since 1948, 

returns to Cleveland to be district sales manager for the 

Ohio territory, and will also handle special assignments 

for the sales division. He is succeeded as Detroit sales 

manager by WILMER D. COWGILL, who has been De- 

{ troit sales representative since 1939. STARR W. PEARN, 

4 a member of the engineering division field service staff, 


moves to Detroit to become sales representative there 


Robert E. Mooney Wilmer D. Cowgill Starr W. Pearn 


KENNETH D. ROBERTS is now 
sales engineer for Bendix Westing- 
aren , . house Automotive Air Brake Co. at the 
ARTHUR W. BULL has been elected vice-presi- company’s Detroit office. Roberts was 
dent in charge of engineering of Michigan Wire formerly test engineer for Bendix in 
Cloth Co., Detroit. Bull has been chief engineer Elyria. Ohio 
of the company since 1947. Previously he was ; 
project engineer at King-Seeley Corp JOHN H. CLAREY, who was owne! 
of Clarey Motors, Santa Barbara 
Calif., has joined Douglas Aircraft Co., 
Inc., E] Segundo, Calif., as service rep- 
resentative for the southeastern terri- 
tory 


H. L. ZIMMERMAN, who was asso- 
ciated with the Fulton Co., Milwaukee 
P Wis., is now an independent consultant 
ALBERT B. SAXMAN has joined the merchan- in that city 
=e, 


Pa., as special assistant. He was formerly tech- DR. THEODORE P. WRIGHT, vice- 


dising department of Sun Oil Co., Philadelphia 
4 


nical editor of The American Automobile maga- 
zine, McGraw-Hill International Corp., New 
York 


WILLIAM J. JOYCE, JR., has been appointed to 
the newly-created post of liaison engineer of 
Dana Corp., Toledo, Ohio. He comes to Dana 
from the Wayne Pump Co., where he was re- 
search director. Prior to that Joyce was chief 
engineer for Raybestos-Manhattan, Inc., at 
Manheim, Pa 


JOHN WALDHERR, JR., has been named direc- 
tor of engineering of Chefford Master Mfg. Co 
Fairfield, Ill. Waldherr joined the company in 
1947 and has served as chief design engineer 
since 1949. In his new post, he will direct all 
engineering activities related to the company’s 
automotive products and ordnance contracts 


president for research of Cornell Uni- 
versity, is chairman of the new Cornell 
Committee for Transportation Safety 
Research. The Committee, which has 
grown out of the Cornell Committee 
for Air Safety Research, will conduct 
research aimed at increasing accident 
survival on the highways as well as in 
the air. Immediate efforts will go into 
the improvement of basic car design 
though later work may extend to high- 
way engineering and other elements 
of accident prevention JEROME 
LEDERER, director of the Guggen- 
heim Aviation Safety Center at Cor- 
nell, will be a member of the new Com- 
mittee. The new committee will work 
in cooperation with the Guggenheim 
Center and other medical and engin- 
eering research projects 


The theoretical aspects of carbure- 
tion are emphasized in Vol. 1 of the 
new third edition of “Carburation,” by 
CHARLES H. FISHER. This volume, 
entitled “Applied Carburation and 
Petrol Injection,” includes new chap- 
ters on detonation, the carburetion of 
heavy tractor fuels, and fuel injection 
in aircraft operation. The book con- 
tains 356 pp., 178 illustrations, and is 
published by Chapman & Hall, Ltd., 
London 
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STUART NIXON was a member of a L. L. COLBERT, president of Chrys- ELMER F. DeTIERE, JR., formeriy 
panel discussing “The Effect of Lubri- ler Corp., was dinner speaker at the plant and equipment engineer for 
cating Oil upon Diesel and Gas Engine annual meeting of the Automotive & Northwest Airlines in St. Paul, is now 
Performance” at the annual meeting of Aviation Parts Manufacturers, Jan. 30, plant layout engineer with A. O. Smith 
American Society of Mechanical Engi- in Detroit Corp. in Rochester, N. Y 


neers in Atlantic City 
ROBERT S. SCHUYLER has been THEODORE J. MATEGORIN has 


L. M. DARTS has joined the rubber promoted to regional truck manager joined Hughes Aircraft Co., Culver 
division of Ball Brothers Co., Muncie, for Dodge Division of Chrysler Corp. City, Calif., as a product engineer. 
Ind., as Detroit representative He in the Chicago region. Schuyler was He was previously a senior engineer 
was formerly sales engineer for Fire- formerly zone truck manage! in the research laboratory cf Bendix 
stone Tire and Rubber Co. in Nobles- Aviation Corp. in Detroit 
ville. Ind HARVEY S. FIRESTONE, JR., chair- 
man of Firestone Tire and Rubber Co THOMAS H. TERRY has joined 

LOUIS G. KAPLAN, who was project will be co-chairman of the Religious Raybestos-Manhattan, Inc., Cleveland 
engineer for International Harvester Organizations Committee for Brother- Ohio, as sales engineer. Terry was 
Co., is now research engineer at Ar- hood Week, which is to be observed previously with Bendix-Westinghouse 
mour Research Foundation in Chicago. throughout the nation Feb. 17 to 24. in Detroit 
His work is in the heat power division 


of the Foundation “Servicing Guide to British Motor EDWARD F. PETRELEWICZ, who 


Vehicles” is a new reference Manual on was a test engineer at Detroit Arsenal 

KENNETH C. MAGISTRATE, who British cars, commercial vehicles, and Centerline, Mich., has joined Interna- 
was project director for S. F. Cham- tractors by J. N. McHATTIE. It con-_ tional Harvester Co., Chicago, as prod- 
berlain Co., is now a technical writer tains 52 service data sheets on these uct tester in the industrial powe1 
for Technographic Publications, New vehicles. Each model is dealt with engineering and development test 
York City on a Standardized plan, with sec- laboratory 

tional arrangement drawings, dia- 

JUDSON A. PURVIS, technical edi- grams, sketches, and tabulated data JOSEPH A. POLSON, formerly pro- 
tor of Motor Service magazine, is the Details of servicing operations, stress- fessor at the University of Illinois, is 
author of “Brakes and Steering,” anew ing unusual features of design, are at present lecturing on mechanical en- 
auto mechanics manual published by given. The volume also has a list of gineering at the University of Florida 
Goodheart-Willcox Co., Inc., Chicago. alternate parts names, British and 
The manual covers all systems used on American, and tables giving conver- RICHARD L. PIERCE is now with 
American passenger cars and trucks, sions among British, Continental, and Nash Motors in Detroit Pierce was 
and makes extensive use of illustra- American units. Publisher is Trader previously layout and design drafts- 
tions to explain operational principles. Publishing Co., Ltd., London man for Thompson Products, Inc 
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Alfred L. Boegehold E. V. Rippingille, Sr Robert F. Thomson Cleveland F. Nixon William M. Phillips 


Changes at General Motors Research Laboratories 


Three major administrative changes in General Motors Research Laboratories have been announced by CHARLES 
L. McCUEN, General Motors vice-president and general manager of the Research Laboratories Division ALFRED 
L. BOEGEHOLD, former head of the metallurgy department, becomes assistant to the general manager. 


He suceceds E. V. RIPPINGILLE, SR., who has retired but will continue in a consulting capacity. Rippingille was 
born and educated in England, and joined the Research Laboratories staff in 1932 as business manager. He was 
named assistant to the general manager in 1937 


DR. ROBERT F. THOMSON wiil succeed Boegehold as head of the metallurgy department. Thomson came to the 
Research Laboratories in 1950 as an assistant to Boegehold. He was formerly with International Nickel Co 


CLEVELAND F. NIXON, director of process development for GM's Ternstedt Division, has been appointed head of 
the Research Laboratories electro-chemistry department. Prior to joining Ternstedt Division as a plating engineer in 
1929, Nixon was with the Western Electric Clock Co 


Nixon succeeds WILLIAM M. PHILLIPS, who will continue on the Research Laboratories executive staff until his re- 
tirement in September. Phillips came to General Motors in 1921 as an advisor on plating, painting, and enameling in 


production engineering 
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ELLIOT SCHILLER has joined Re- 
public Aviation Corp., Farmingdale, 
N. Y., as a thermodynamic engineer 
Schiller was previously propulsion en- 
gineer for Glenn L. Martin Co. in 
Baltimore 


GEORGE T. WILSON has been pro- 
moted to group engineer on wing and 
nacelle structural components for 
Douglas Aircraft, Inc., Long Beach 
Calif. Wilson was previously design 
engineer for the company 


MAJ. TOM R. 
with the U 
Wright Air 


TOMPKINS is now 
S. Air Force stationed at 
Development Center, Day- 
ton, Ohio. Major Tompkins was for- 
merly with Oldsmobile Division of 
General Motors Corp 


GEORGE W. DAVIES 


George W. Davies died at 
in Muskegon, Mich., on Dec. 
age of 62. He had been 
than ten months 

Until recently, Davies had been gen- 
eral sales manager of Sealed Powe 
Corp. He joined the company in 1933 
as manager of the Detroit office, mov- 
ing to Muskegon in 1941 when he be- 
came sales manager of Sealed Power's 
Original Equipment Piston Ring Divi- 
sion He was named general 
manager in 1948 

Davies was born in London, but 
moved with parents to Swansea 
Wales, when he was eight He came 
to America in 1912, and a year late! 
took a post in Peru for South Ameri- 
can Development Co In 1911 he 
joined Montgomery Ward and Co. in 
Chicago, and later was with Campbell 
Wyant, and Cannon Foundry Co. and 
Fitzjohn Mfg. Co. in Muskegon 

He is survived by his wife, whom he 
married in Swansea in 1908, a daugh- 
ter and a son, and two grandchildren 


his home 
3 at the 
ill for more 


sales 


his 


RUSSELL A. FIRESTONE 
Russell 


director of 
Co., died 


long ill- 


A. Firestone, a 
Firestone Tire and Rubber 
Dec. 12 in New York after a 
He was 50 

Firestone, who was the second son 
of Harvey S. Firestone, was born in 
Akron, Ohio, and attended Phillips 
Exeter Academy and Princeton Uni- 
versity. He joined Firestone Tire and 
Rubber after graduating from Prince- 
ton in 1924 

In 1932 he was made a director of 
the company and became general man- 
ager of the mechanical rubber goods 
division. Firestone was appointed gen- 
eral manager of the Nebraska Defense 
Corp., a Firestone subsidiary, at the 
outbreak of World War II, and super- 
vised construction of the company’s 
bomb-loading plant near Omaha. In 


ness 


ERLING D. SEDERGREN has been 
appointed general manager of Roy S 
Sanford and Co., Oakville,Conn. Prior 
to joining the company 2 years ago 
Sedergren was manager of the affiliate 
department of United Shoe Machinery 
Corp. in Boston, Mass 


CHARLES E. COONEY, JR., has 
completed service as a lieutenant in 
the U. S. Navy, and has joined Stude- 
baker Corp. in South Bend, Ind., as 
experimental engineer 


JOHN P. DRANEK is now an in- 
spector of engineering and materials 
for the Army’s Corps of Engineers in 
Kansas City, Mo. Dranek was pre- 
viously tool sales engineer for W. E 
Fry and Co., Kansas City 


0 bi 
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1943 he was elected assistant treasure! 
of the parent company 

Firestone took an active interest in 
the National 4-H Club, the Future 
Farmers of America, and other youth 
weanizations. He was senior warden 
of St. Paul’s Episcopal Church in 
Akron 

He was a breeder of thoroughbred 
; and a member of several racin 

clations 

Firestone is survived by his wife and 
wo sons, as well as by his mother and 
four brothers 


orst 


WALTER A. KULL 


Walter A. Kull died Dec. 29 at his 
home near Bridgeport, Mich. He was 
60 years old 

Kull entered the automotive industry 

s a draftsman for GMC Buick Motoi 
Car Co. After two years with Buick he 
pent several years as assistant chief 
engineer with Argo Electric, but in 
1914 returned to Buick as tool and 
product designer. During World War 
I he served with the air arm of the 
Signal Corps, and at the end of the 
war was aeronautical engineer in 
charge of development of plane sur- 
faces. Kull returned to Buick as chas- 
is engineer, and played an important 
part in the development of four-wheel 

ikes and the disc-type clutch 

In 1924 he was transferred to Gen- 
ral Motors’ Saginaw Steering Gear 
Division. He was named division chief 
engineer in 1928 and divisional sales 
manager in 1935. In 1938 he became 
the division’s general sales and service 
manager. Kull left General Motors in 
1945 and became a partner in Mc- 
Kenna Sales Co. of Detroit 

In addition to serving on the gov- 
erning board of Detroit Section, Kull 
was a Mason and a member of the 
Saginaw Club, the Germania and the 
Detroit Athletic Club. He is survived 
by his wife, stepson, and brother 


ALBERT L. PRESTON is now re- 
search engineer for American District 
Steam Co. in North Tonawanda, N. Y 
Preston was previously associated with 
Frederic Flader, Inc., of North Tona- 
wanda. 


ARTHUR J. CLARK, JR., is now 
staff engineer with Sandia Corp., Al- 
buquerque, N. M. Clark was formerly 
structures engineer with the propeller 
division of Curtiss-Wright Corp., Cald- 
well, N. J 


WILLIAM DEIN LEWIS is now in 
the mechanical improvement group of 
the engineering department of E. I 
du Pont de Nemours and Co., Inc., in 
Wilmington, Del. He was previously 
with Ingersoll Rand Co 


JOHN 8S. PELAN 


John S. Pelan, electrical engineer 
with Mack Mfg. Co. in Plainfield, N. J 
died Dec. 30 at the age of 57 

Pelan joined Mack in 1919 after serv- 
ing as a first lieutenant in the Signal 
Corps during World War I. He gradu- 
ated from Wentworth Institute of Bos- 
ton in 1915 in electrical engineerin 
and later studied motor vehicle design 
ynd motor testing at Cooper Union in 
New York. From 1915 to 1917 he was 
with Boston Edison Co 

Pelan was a member of the American 
Legion and the Last Man’s Club as well 
as of SAE 


GEORGE C, CARHART 


George C. Carhart, 81, died suddenly 
on Jan. 1 while watching the Pasadena 
Rose Parade Since his retirement 
from General Motors Corp. in 1945, 
Carhart had lived in San Gabriel, Calif 

Carhart first joined General Motors 
in 1928 as transmission and clutch en- 
gineer for Buick Motor Co. After sev- 
eral years with Buick he joined GMC’s 
Truck and Coach Division to develop 
the automatic transmission for its line 
of busses 

From 1937 to 1940, Carhart was in 
charge of all gearing for General Mo- 
tors Overseas Corp. at the Opel plant 
in Weisbaden, Germany. During World 
War II he was associated with the 
Detroit Diesel Engine Division 

Carhart was born in Collamer, N. Y 
and grew up in the area of Syracuse. 
He graduated from Syracuse University 
with a degree in electrical engineering 
in 1903, and entered industry with the 
H. H. Franklin Mfg. Co. From 1906 to 
1928 he was chief engineer of W. C. 
Lipe, Inc., and Brown-Lipe Gear Co. of 
Syracuse 

Carhart had been a member of SAE 
since 1917. He is survived by his wife, 
son, and a granddaughter. 
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Engineer’s Role Vital 
In Defense, Roeder Says 


Nov. 27—The November meeting of the 
Pittsburgh Section marked the official 
visit of Dale Roeder to the Section 
Pittsburgh was further honored by the 
presence of Mrs. Roeder and of John 
A. C. Warner, secretary and general 
manager of SAE 

The meeting was conducted by Pitts- 
burgh Section Chairman W. J. Kit- 
tredge, Jr John Warner was pre- 
sented, and after reminiscing on his 
early visits to Pittsburgh at the time 
of the organization of the section, took 
advantage of the opportunity to ac- 
knowledge the debt of gratitude which 
the SAE owes Mrs. Roeder and to 
thank her for her cooperation with the 
extensive demands made on her hus- 
band in his activities as SAE president 

Kittredge then paid tribute to the 
fine work being done by the SAE Stu- 
dent Clubs at Carnegie Institute of 
Technology and the University of 
Pittsburgh and introduced Joseph M. 
Steiner, chairman of SAE at the Uni- 
versity of Pittsburgh and G.S. Austin 
chairman of SAE at Carnegie 

The main event of the meeting was 
the timely talk of SAE President Dale 
Roeder on the subject “The Engineer's 
Part in Today’s Crisis.”” He addressed 
his talk partly to the students present, 
making the point that the prosperity 
and strength of our country depends 
on technological development and that 
the engineer of today and the future 
holds a position of importance. Two 
wars have stimulated the growth of 
the profession in the twentieth cen- 
tury and today we face the problem of 
carrying on peactime activities and 
defense work at one time 

Roeder described the activities of the 
SAE in World War II, which he stated 
was an automotive engineering wat 
SAE has maintained liaison with the 
military since the war and was ready 
at the start of the Korean war. In 
this period of limited war and peace 
the SAE military activity is the great- 
est in history with some 500 members 
on technical committees cooperating 
with the military 

Committee activities include work on 
critical materials and the recommen- 
dations of 2 and 3 alternates on some 
700 parts, studies on transmissions, de- 
velopment of sealed lights for night 
construction, studies on sealed brakes 
engine cooling, investigation of ve- 
hicles and earthmoving equipment, the 
use of boron in steels, among other 
activities. With nickel and molybde- 
num in short supply, the investigation 
of boron before the pinch by SAE 
places the automotive industry six 
months ahead in steel study, said 
Roeder. The Air Force particularly is 


FEBRUARY, 1952 


SAE 


Section 
———Meetings 


grateful for the work of SAE and while 
there was time in World War II to 
develop engineering, there may not be 
enough time in the future war 

Roeder pointed out that the engi- 
neer will shoulder the major part of 
another war; expanding civilian eco- 
nomy along with defense activities will 
also depend on the engineer. These 
problems must be answered by the de- 
velopment of new materials to replace 
those in short supply, including new 
fuels. Investigation is now being con- 
ducted on the sun as a direct source 
of energy Roeder closed by saying 
that SAE will play an important part 
in the working out of these problems, 
and young engineers will find discus- 
sions with experienced men, a broaden- 
ing of view points through common 
interests, familiarization with existing 
standards, and stimulation of new 
ideas available through membership in 
SAE 


Magnaflux Process 
Is Topic at Salt Lake 


Nov. 26——-The Magnaflux method of in- 
specting for minute discontinuities in 
magnetic metals was described in some 
detail at this meeting by Robert G. 
Strother, West Coast manager, Magna- 
flux Corp It depends, he explained 
on the interruption of a magnetic field 
to detect flaws, rather than on visual 
or mechanical means. By flowing over 
the metal surface a finely divided dis- 
persion of magnetic particles, either 
wet or dry, the interruption of the mag- 
netic flux through the part causes par- 
ticles to be attracted to cracks, laps, or 
discontinuities in the metal. 

Salvage often is possible, he said, 
even when tell-tale cracks are discov- 
ered. 

Salt Lake Group Chairman Stanley 
W. Stephens presided at the meeting 
Strother used a motion picture as well 
as numerous slides to make his descrip- 
tion interesting and understandable. 


Medical Problems 
Of High Altitude Flight 


Nov. 8—The effects of high altitudes 
on the human body was the subject of 
a paper by Dr. C. L. Barron presented 
at the monthly meeting of Southern 
California Section 

Normally the average man can toler- 
ate pressure altitudes of up to 10,000 ft 
in safety and without undue discom- 
fort, Barron said. Above 10,000 ft, the 
effect of lack of oxygen will be felt 
first effects are often a feeling of ex- 
hilaration and loss of inhibitions re- 
sembling those produced by 
Death rarely occurs at altitudes below 
15,000 ft 

Hypoxia, or an inadequate intake of 
oxygen, is especially insidious in that 
unconsciousness may ensue before the 
subject is aware even of the first effects 
It has never been determined, how 
many airmen lost their lives during 
World War II as a result of hypoxia, 
but the fieure runs well into the hun- 
dreds and probably thousands, Barron 
said. 

Up to 
comfortable 


alcohol 


flight is safe and 
iout supplementary 


10,000 ft 
wit! 


At the Nov. 27 meeting of Pittsburgh Section 
Chairman W. |. Kittredge, Jr., talks to President 
Dale Roeder, who spoke to the group on the 
engineer's role in the present national situation 
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You'll Be Interested to Know .. . 


NEW SAE STUDENT BRANCHES have been authorized at Chrysle1 


Institute of Engineering 


and Bradley 


University The Club from 


which the Chrysler Branch was formed has attracted some 60 mem- 


bers in its two years of functioning 
becomes a branch with about 80 members 


action for two years 


The Bradley SAE Club—also in 


BY-LAW 38 HAS BEEN CHANGED to remove the top limit of 16 


members for Professional Activity Committees 


It now reads in part 


that “Professional Activity Committees shall consist of not less than 


12 voting members 


including the chairman 


As in the past, the 


chairman may designate non-voting members as consultants 


REAPPOINTMENTS: H 


been reappointed for a three-year 
American 
Brockway 


SAE representative to the 
and Herbert Happersberg 


K. Cummings, 


of Standards, has 
term beginning Jan. 1, 1952, as 
Documentation Institute 
Motor Co., has again 


Bureau 


been 


named SAE representative at the Annual Convention and Exposition 


of the Greater New York Safety Council 


The 1952 Convention will 


be April 1 to 4 at the Hotels Statler and New Yoker, New York City. 


oxygen. Flights up to 40,000 ft can be 
made safe by adding oxygen to the in- 
spired air in gradually increasing per- 
centages. By supplying 100° oxygen 
to the complete exclusion of nitrogen 
the oxygen pressure in the lungs at sea 
level can be simulated. A supply of 
100% oxygen at 40,000 ft is in effect an 
atmospheric 10,000 ft oxygen equiva- 
lent, and is the maximum safe level of 
ascent for prolonged flights without 
pressurization 

To maintain safe oxygen conditions 
at 50,000 ft, it would be necessary to 
breathe 100° oxygen supplied with an 
pressure of 54 mm of mer- 
cury Unless counter-pressure is ap- 
plied to the body, this cannot be done 
without damage to the lungs and circu 
latory system 

While it is impossible for the body to 
withstand breathing pressure in ex- 
cess of 50 mm, it can tolerate these 
pressures if sufficient counter-pressure 
is applied, especially to the chest wall 
rhis is the principle behind the pres- 
surized vest, the full pressure suit, and 
the partial pressure suit The chief 
objections to the pressure suit are the 
discomfort of wearing it and the 
fatiguing effect on the breathing 
muscles. The practical advantage is 
its availability for emergency use, to 
enable its wearer to descend to safe 
altitudes should cabin pressurization 
fail 

While cabin pressurization is at 
present the sole practical means of 
sustained flights above 50,000 ft, it has 
the major disadvantage that sudden 
depressurization, such as the penetra- 


increased 
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tion of a bullet or a meteorite, or the 
loss of a window, would immediately 
expose the occupants to conditions at 
the actual altitude of the plane. At 
40,000 ft, death would occur within 3 
to 5 minutes 


Freezing and Gas Expansion Are Dangers 


Exposure to cold of various degrees 
may be anticipated up to 35,000 ft 
above that altitude, a relatively con- 
stant temperature of -55 deg C is ex- 
pected If it is necessary to 
from a plane at this temperature, a 
safe period of about 60 sec ensues be- 
fore normal human tissue freezes 

Another hazard of explosive decom- 
pression is the unlimited expansion of 
gases in the body cavities, such as those 
in the lungs, intestinal tract, and ea! 
and the formation of gas bubbles in the 
tissues. In military aircraft flying at 
high altitudes, pressure suits are worn 
even in pressurized cabins as a pre- 
cautionary measure. The suit must be 
inflated almost immediately after de- 
compression of the cabin, Barron said 

In summary, Barron said that the 
flights up to 40,000 ft can safely be 
accomplished with the use of supple- 
mentary oxygen. Flights up to 50,000 
ft are possible for short periods if pres- 
sure breathing equipment is used. Pro- 
longed flights up to 70,000 ft are feasi- 
ble in pressurized aircraft, but flights 
above that altitude probably should not 
be undertaken until we have more 
knowledge of the effects of cosmic 
radiation 


escape 


Discusses Basic Types 
Of Truck Diesel Engines 


The merits of various types of truck 
diesel engines were discussed by Tom 
Collins at the November meeting of 
Texas section. Collins, who now holds 
the Kenworth dealership for Texas, 
Oklahoma, Arkansas, and Lousisiana 
worked with diesels since 1924 
White Motor Co., Cummins En- 
the diesel engine division of 
Buda Co., and Pacific Freight Lines 

Collins pointed out that the basic 
difference in U. S. truck diesels re- 
solves itself between two types of fuel 
systems, one the hydraulic ‘Bosch) 
system the other the mechanical 
(Cummins) system 

Fuel line dilation in the hydraulic 
system has long plagued engine 
builders. Pressure waves built up in the 
fuel line give varying pressures at dif- 
ferent points of the fuel line. Adjust- 
ing the fuel line length to give maxi- 
mum pressure at the injector becomes 
the logical answer, but temperature 
changes cause changes in the length 
of the fuel line. This changing in- 
jector pressure Causes a change in in- 
jection timing resulting in power losses 
of up to 8% 

In the hydraulic system, fuel injec- 
tion is relatively fast and occurs dur- 
ing approximately 3 deg of crankshaft 
travel. This fast injection makes fuel 
burning rate an important item, with 
the resulting cetane rating being put 
on diesel fuels 

In the Cummins mechanical system 
fuel injection is done by individual 
cylinder injectors over a period of 40 
crankshaft travel. This longer 
injection time causes a slower rate of 
burning and a resulting higher bmep 
for the engine, but lower maximum 
cylinder pressures 
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Kaiser Urges 
Expanded Economy 


Nov. 28——Edgar F. Kaiser, president of 
Kaiser-Frazer Corp., spoke on “Con- 
version—A Continuing Policy.” 

The dual-purpose plant—one that 
can quickly be converted from peace- 
time production to war materials 
offers certain advantages over the con- 
struction of new facilities for defense 
production in speed and economy of 
conversion, said Kaiser. But more of 
the cost of converting a dual-purpose 
plant is borne by industry and less by 
the government than in the case of 
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building a new plant. Furthermore, 
Kaiser disagrees with the principle of 
the dual plant on the grounds that it 
implies an either-or economy, rather 
than an expanding one. 

“The whole basis of dual-purpose 
plants is a belief that we, as a nation, 
cannot sustain a full economy in 
civilian production, as well as doing an 
adequate job defense-wise. It presup- 
poses that we must drop the level of 
civilian production in order to accept 
our defense requirements. It is a phi- 
losophy of shortages and compromises,’ 
said Kaiser 

Short of total war, we must carry a 
full program of civilian production 
along with our defense production. In 
the discussion that followed the paper, 
Kaiser emphasized that there is no 
need for our current shortages of ma- 
terial. As an example, he said that our 
aluminum industry is still a baby in- 
dustry. The present cost of packaging 
aluminum is 9¢ per pound. This can 
only be reduced by increased produc- 
tion, he said, and added that less regu- 
lation on our banks would produce the 
needed funds. More latitude in regard 
to risk capital is needed for expansion 
of our economy, he concluded. 


Clear Writing 
For Easy Reading 


follows from 
clear thinking,” Nerman G. Shidle, 
SAE Publication Division manager, 
told a meeting attended by more than 
125, including many students 

Dale Kelly, student chairman of 
Philadelphia Section, was technical 
chairman for the evening. Section 
Chairman Linn Edsall opened the 
meeting 

The aim of everyday writing is not 
only to get ideas on the page, but to 
xet them off it into the reader’s mind 
Shidle continued, quoting from his re- 
cently published book, “Clear Writing 
for Easy Reading.” 

Effective writing must 
writer’s mind, before he sets down a 
single word. Once the writer knows 
what he wants to say, why he wants to 
say it, and whom he’s saying it to, 
clear writing should follow auto- 
matically 

This “prethinking’ should lead to 
the “peg” idea—the one main idea the 
writer wants to All the 
other ideas in the piece of writing will 
hang on this peg: if they don’t, then 
they belong in another piece, not this 
one. An everyday writer can hope to 
get only one idea, or at most a few, 
into his reader’s mind 

If it seems impossible to arrive at 
a simple peg idea, probably the writer 
hasn't done enough thinking. The 
man who “knows what he wants to 
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say but can’t put it into words” is 
fooling himself; he just doesn’t know 
what he wants to say 

This peg goes into the first sentence 
of the letter, memo, or report. The 
lead sentence should be a direct, posi- 
tive statement, not weighted down 
with qualifications or details 

Everyday writing gets the idea across 
in the lead sentence—doesn’'t try for 
suspense or surprise. Shidle gave 3 
reasons for this 

1. If the reader gets no further than 
the first sentence, he has the main idea 
the writer wanted him to get 

2. An irrelevant opening may get 
the reader’s attention, but it won't 
hold it when the real subject appears 
The bathing-beauty approach to ad- 
vertising axles may get attention, but 
not for the axle manufacturer. “Your 
lead sentence is your shop window,” 
said Shidle. “Be sure you fill it with 
the merchandise you really want to 
sell.” 

3. A good lead prepares the reader's 
mind for what follows—leads him to 
expect the direction the piece will 
move in, and helps him grasp it 
quickly 

“Sentences that march” was Shidle’s 
description of writing that carries the 
idea forward firmly “If sentences 
shuffle along, the reader gives up in 
boredom. If they dart first one way 
then change direction and start off 
again, he gives up in exhaustion.” 

Chief fault of many engineers is 
“overweight” writing. In an effort to 
be exact they clutter writing with “fat” 
words and phrases that might have 
been left out or replaced by a short 
word. Long words are good only if no 
shorter word would do the job. Tech- 
nical terms can be useful shorthand 
but only if (a) the reader understands 
them, and ‘b) they really are short- 
hand. “Thermal equilibrium” isn't 
good shorthand for “even tempera- 
ture.” 


Hawaiian Section'’s October meeting was held on Oct 
members at dinner made a spectacular group, clad in bright “Aloha’’ shirts 
preceded the dinner, members inspected the guppy-snorkel type submarine “Greenfish.” 


Hobart Plant Host 
To Dayton Meeting 


Dec. 12—Dayton Section members saw 
the manufacture of welding equip- 
ment, engine-generator units, jet en- 
gines starters and battery chargers 
when they visited Hobart Brothers 
Troy, Ohio, plant today. Ninety per- 
cent of Hobart production centers in 
this plant. A feature of the inspection 
trip was seeing the welding school 
which Hobart operates here 

Hobart was host to the Section at 
dinner prior to the plant tour—and ata 
professional ice hockey game at Hobart 
Arena following the tour 


Gives Service Data 
for Crawler Tractor Use 


Nov. 19—-Ward Deffenbauch, industrial 
sales and service engineer, Interna- 
tional Harvester Co., Chicago, gave a 
wealth of preventive maintenance and 
service information about crawler trac- 
tors at this meeting. A great deal of 
such equipment is used in the Hawaiian 
Islands, where sugar and pineapples 
are Major industries. 

In the question and answer session 
which followed, Deffenbauch had the 
assistance of Irvin Strand, from IHC's 
Oakland, Calif., office. Several prob- 
lems encountered on the various plan- 
tations were discussed Action to be 
taken by the operator as well as cor- 
rective action by the manufacturer was 
suggested 


15 at the Pearl Harbor Naval Base. The 
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Cal-Aero Technical Institute 


The November meeting of the SAE 
Student Branch at Cal-Aero was held 
on the 14th. Chairman Charles Stauf- 
fer introduced the guest speaker, Al 
Gorenbein, of Bendix West Coast Di- 
vision, who gave a short talk on low 
tension ignition systems 

On Dec. 12 David Moseley, head of 
the stress analysis group at Douglas 
Aircraft Co. at Long Beach, Calif., ad- 
dressed the group on stress analysis 
problems of large multi-engined air- 
craft Election of new officers for the 
Student Branch was scheduled for the 
first week in January, and plans were 
made for a field trip to Standard Oil 
Co. at El Segundo on Jan. 16 


J. G. Ruede 


University of Oklahoma 


The Student Branch at the Univer- 
sity of Oklahoma sponsored the first 
sports car meeting in the history of 
the University of Oklahoma on Nov. 9 

Approximately five hundred turned 
out for the meeting which was the 
largest number to turn out for any 
event held so far by the Engineering 
College this year Dean W. H. Carson 


B. W. Bogan, chief engineer of Dodge Division, Chrysler Corp., addresses a group of mechanical 
engineering students from Illinois Institute of Technology at breakfast at Hotel Fort Shelby in 


Detroit on Dec. 14 


Dean of the College of Engineering 
and approximately forty-five members 
of the Oklahoma Society for Profes- 
sional Engineers attended the meet- 
in Many members of the Mid-Con- 
tinent Section of the SAE also were 
there. 

The meeting was opened in the au- 
ditorium of the Engineering buildin; 
by Chairman Tom McDuffie with a 
brief explanation of the background 
for the meeting. Two movies were 
then shown, one of them being on the 
Alpine races in Europe and the othe 
on the factory testing and road test- 
ing of the Morris Minor. From these 
movies it was conclusively shown that 
the British put their cars through a 
much more rigorous testing than most 
American automobile manufacturers 
After these movies the meeting was 
adjourned to the mechanical engineer- 
ing laboratory where the sport 
were on display. 

These cars, ten in all, were fur- 
nished through the courtesy of the 
Thoroughbred Motor Company in 
Oklahoma City and the Oklahoma 
Chapter of the Sports Car Club of 
America The drivers of the 
answered the many questions 
by the group 

Among the 


cars 


cars 


asked 


cars which were ex- 


The breakfast preceded a day of Detroit plant tours for the students 


from Chicago 
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hibited was the famous Jaguar XK- 
120, the fastest stock car in the world, 
and a German Porche, a Crosley Super 
Sport, a Hecker Special, two different 
Morris cars, and four MG’s. One of 
the MG cars had a super charger in- 
stalled in it which enables the car to 
travel 100 mph easily 

On Dec. 13, the SAE Student Branch 
held a joint meeting with ASME. 
Guest speaker was Landrum Hughes 
of Oklahoma City, who spoke on “Pro- 
pane and Butane Conversion for Air- 
craft and Automobiles.” 

Hughes mentioned the relative ease 
with which a conversion unit may be 
installed in automobiles. The unit, 
which costs around $300, has many ad- 
vantages over the use of gasoline. 
First, it prolongs the engine life of the 
car about four times as long as if 
gasoline were used; secondly, it has a 
more even force on the piston during 
combustion than gasoline; thirdly, bu- 
tane and propane cost much less than 
gasoline. The unit is equipped with 
an electrical switch by which one may 
switch to gasoline instead of butane 
or propane 

In connection with the 
Hughes said that they had a 
cylinder Chrysler which had a 
over 427,000 miles and had not 
been overhauled. 

Butane and propane have several 
advantages in the aircraft industry 
over gasoline. First, they weigh con- 
siderably less than gasoline, and sec- 
ondly, there is never any carburetor 
icing as there is with the use of gaso- 
line 

After the talk 
many questions from 
showed the conversion 
Chevrolet 


engine life, 
1941 six 
little 

vet 


Hughes answered 
the floor and 
unit on a 1949 


Dan Toner 


Detroit Institute of Technology 


The Detroit Institute Student Branch 
produced a radio symposium on the 
topic of the current shortage of engi- 
neers as the Dec. 15 program of 
“What's Your Opinion,” a series of 
broadcasts planned by Detroit Tech 
and heard over Station WJLB, Detroit. 

Participating were George Payne, 
Walter Szczypinski, Donald West, and 
Russell Jenness of the Student Branch 
The discussion emphasized that while 
some students will always pick the field 
of engineering, current inducements to 
the college-trained engineer are prob- 
ably not sufficient to attract 
considering several fields to choose 
engineering. The four years spent in 
college should be regarded as four 
years of apprenticeship for the skilled 
laborer, said Szczypinski, while actu- 
ally graduate engineers are offered 
lower salaries than skilled workers 

Professor L. L. Henry, faculty ad- 
visor of the Student Branch, spoke of 
the need for a single engineering so- 


those 
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ciety to establish standards as to who 
may call himself a professional engi- 
neer. He urged all engineering gradu- 
ates to take state board examinations 
for professional registration, and to 
join an engineering society which will 
work for the professional recognition 
of engineers. 

Donald J. West 


College of the City of New York 


The SAE Student Branch at the Col- 
lege of the City of New York was for- 
tunate in having as one of its recent 
speakers W. J. Quigley of the Ethyl 
Corp., who presented a paper on the 
industrial advances in high compres- 
sion engines 

In studying high compression engines 
one has to immediately consider the 
type fuel used. There are four types 
of gasolines produced from base crude 
oils that are in use today. These are: 
straight run, thermally cracked, cata- 
lytically cracked, and polymer gaso- 
lines. The last three of the before- 
mentioned impart to the gasoline such 
qualities as to render them more useful 
for obtaining greater efficiency in high 
compression engines. 

Quigley showed movies relating to 
the fuels used. The second film showed 
the actual combustion process in the 
combustion chamber of the cylinder, 
and the effect of high and low octane 
number gasoline upon knocking. The 
actual combustion process and the 
travel of the flame front were seen in 
slow motion as it was photographed by 
a special camera designed for that pur- 
pose 

He then showed a series of slides 
which dealt primarily with the com- 
parison of performance characteristics 
of auto engines from 1931 to 1951 
Such characteristics as horsepower 
miles per gallon, acceleration, and so 
forth, were shown for the years 1931 
to 1951. The use of high octane gaso- 
line and the consequent gain in econ- 
omy and performance was demon- 
strated vividly 

Finally the effect of regular and high 
octane gasoline on the performance of 
the engine was demonstrated in the 
lecture room when Quigley operated a 
single cylinder engine. By switching 
from regular to Ethyl ‘high octane) 
gasoline and vice versa, and by varying 
the compression ratio and the time of 
ignition, knocking was observed to take 
place when regular gasoline was used 
and was eliminated when Ethyl gaso- 
line was used 

The speaker at the Student Branch’s 
Dec. 13 meeting was J. T. Bugbee of 
the Texas Co., who spoke on the sub- 
ject of automatic transmissions. He 
began by discussing the disadvantages 
of the gasoline engine alone (without 
any mechanism to increase torque) at 
low speed. 

Supplementing his lecture’ with 
slides, Bugbee showed that because of 
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the low torque output of the gasoline 
engine at low speeds, the addition of 
a transmission to the engine was neces- 
sary to increase the torque at low speed. 
However, with the three speed manu- 
ally operated transmission, it was ne- 
cessary in starting the car from a 
standstill to cruising speed for the 
driver to perform eighteen operations 
in the process of shifting. People natu- 
rally became tired of shifting the trans- 
mission, and the result was that the 
engineers invented automatic trans- 
missions. 

The remainder of the talk was de- 
voted to automatic § transmissions 
Bugbee first explained the difference 
between hydraulic couplings and hy- 
draulic convertors, the former just 
transmitting the input torque, while 
the latter increased the torque output 
He also explained the use of planetary 
gears on transmissions. From this pre- 
liminary background, Bugbee then 
went on to explain the various types 
of automatic transmissions in use to- 
day with the use of schematic draw- 
ings, which showed that all automatic 
transmissions are combinations of the 
following elements: fluid couplings or 
convertors and gear trains 


Bill Bascom and John Favre 


Oregon State College 

The Dec. 5 meeting of the SAE Stu- 
dent Branch at Oregon State College 
heard an interesting talk on the sub- 
ject of “Truck Transportation in 
Alaska.” The speaker was Eugene 
Coan, one of the student members, who 
brought us a summary of his experi- 
ences in operating his own truck and 
semi-trailer in Alaska 

One of Coan’s main topics was cold 
weather operation, with attendant dif- 
ficulties in keeping the cab, engine 
fuel, and gear lubricants warm 
discussed were special tires and geal! 
ratios; road conditions; and reasons 
for very short life-expectancy of trucks 
operating in that area 

Colored slides were shown to con- 
clude the meeting, which was ac- 
claimed by the members to be one of 
the finest meetings held this year 

Roy A. Renne 


also 


Wayne University 


The fall semester at Wayne saw a 
membership drive by the SAE Student 
Branch that brought it among the 
leaders of campus groups. The first 
meeting, early in October, was devoted 
to planning a well-attended field trip 
to McCord Radiator Corp., and to two 
movies from Ford Motor Co. on the 
economic effect on the nation of such 
large-scale enterprises as Ford. 

The November meeting featured a 
talk on the Chrysler “Firepower” 
engine by John B. Platner, who was 


in charge of the research program 
which led to the development of the 
“Firepower.” 

Plans were laid for participation in 
the annual student competition spon- 
sored by Detroit Section for the Stu- 
dent Branches at Wayne and at seven 
other colleges in the area. In last 
year’s contest on model jet cars, 
Wayne won first prize in design. This 
year the problem will be rebuilding or 
modifying a McCoy or Dooling 0.29 cu 
in. displacement engine with glow plug 
to obtain the highest rpm. Awards 
will also be made for the best designed 
test stand, and possibly for other fea- 
tures, at the January banquet 

-James L. Gullberg 


Illinois Institute of Technology 


Fifty-five mechanical engineering 
upperclassmen of the Illinois Institute 
of Technology of Chicago spent Dec. 14 
in Detroit, touring automotive, defense 
and research establishments in the 
motor city. The visit was arranged at 
the Detroit end by Max M. Roensch of 
the Ethyl Corp., assisted by Fred Ar- 
nold of GMC Cadillac Division and Lt 
C. W. Knapp of Detroit Arsenal. B. W 
Bogan of Chrysler Corp. served as offi- 
cial host to the group for the Detroit 
Section of the SAE. Handling arrange- 
ments at Chicago were Robert M. Lade- 
vich and Edward Mercanti of the In- 
Stitute’s faculty Mercanti accom- 
panied the group to Detroit 

The men were assisted on the plant 
tours by Dean Engel, engine engineer, 
Dodge Division of Chrysler Corp. Ethyl 
Corp. was host to the group for break- 
fast, and the Cadillac Motor Car Divi- 
sion of General Motors was host at 
lunch. The group visited the Fleetwood 
Body Division and the Cadillac Plant 
in the morning, and in the afternoon 
toured the Detroit Tank Arsenal and 
the Ethyl Research Laboratories 

This trip to Detroit was engineered 
by George Paul, SAE student chairman 
at Illinois Institute of Technology 
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Available 


A complete Index cover- 


ing the twelve 1951 
issues (Vol. 59) of the 
SAE Journal is now avail- 
able to members and 
subscribers free upon 
request. 
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Aircraft Magneto System 
Meets Requirements Well 


Dec. 5—Nearly 100 members and guests 
heard Stanley Terry, chief engineer of 
the electrical division of American 
Bosch Corp., talk of possible develop- 
ments in automotive ignition systems 
for both ground and air units. The 
modern aircraft magneto, he indicated 
pretty well meets the 8 major require- 
ments of aircraft ignition, which he 
listed as: utmost reliability, indepen- 
dence from the electrical system, light 
weight, long life with minimum at- 
tention, high altitude performance 
high energy requirements, moisture re- 
sistance and radio interference 

Continuing flight and _ laboratory 
tests to evaluate improvements and 
performance point to the great relia- 
bility of the aircraft magneto, he said 
while highest quality components help 
to insure such reliability. The system 
has a self-contained generator, not de- 
pendent on external electrical power 
supply, he said, adding 

The modern aircraft magneto regu- 
larly attains its goal of 1000 hr of 
operation without attention; it gets 
high altitude performance by pressur- 
izing high voltage parts of the system 
or by use of low tension distribution 
at the expense of weight; its energy 
increases with speed, contrary to the 
decreasing characteristic of battery 
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the system is completely water- 
back to the magneto which is 
protected in the engine nacelle: and 
the magneto system lends itself to 
shielding since all generating and dis- 
tributing components can be completely 
enclosed in metal 

The meeting was held at the Hart- 
ford Golf Club and featured an exhibit 
of operating ignition systems which 
created great interest. Both Scintilla 
Magneto Div. of Bendix Aviation Corp 
and American Bosch Corp. helped to 
provide and demonstrate the equipment 
in the exhibit 


timers 
proof 


SAE Adopts 
New Viscosity Ratings 


Dec. 20—Society of Automotive Engi- 
neers and petroleum refiners are trying 
to clear up the confusion and set up 
standards of viscosity ratings that will 
cover all demands, stated H. E. LaBelle, 
of Standard Oil of California, Utah 
subsidiary of Standard Oil of Indiana 
and Phillips Petroleum Company 

To help the membership understand 
the procedure used by the oil engineers 
to determine necessary grading of the 
viscosity of engine oils, LaBelle gave a 
description of the viscosimeter 

A viscosimeter is a comparatively 


simple device consisting of a specially 
shaped vessel equipped with a standard 
size orifice at the bottom end. This 
device is assembled so that the oil 
under test can be entirely surrounded 
by a liquid bath for the purpose of 
temperature control. The orifice at the 
bottom end contains a stopper which 
can be removed when the test is ready 
to run. 

The procedure of the test is as fol- 
lows: when the correct testing tem- 
perature is reached (as determined by 
thermometers placed in both the oil 
and the surrounding liquid bath), the 
cork is pulled from the bottom of the 
viscosimeter tube and 60 cc of oil are 
permitted to flow into a standard size 
receiving flask The time, expressed 
in seconds, required for the 60 cc of oil 
to flow through the orifice is the vis- 
cosity of the oil. Thus an oil may be 
said to have 100 sec Saybolt viscosity 
at 100 F when it took 100 seconds for 
60 cc of oil to flow through the vis- 
cosimeter at 100 F. These tests are 
commonly made at three different 
temperatures, 100 F, 130 F, and 210 F 

In cooperation with the Automotive 
Manufacturers Association, SAE has 
dropped the old SAE 10 oil and have 
added three new winter oils (5W, 10W 
and 20W), and have changed the 
classification to a new standard for 
oil viscosities at various temperatures, 
LaBelle said 


Long Hops Required For 
Airplane Turbine Efficiency 


Dec. 18—Turbines as powerplants fo! 
commercial aircraft are on the way 
Raymond D. Kelly, superintendent of 
technical development for United Air 
Lines, believes the turbine engine will 
be accepted by the aircraft industry 
much as the turbine replaced the re- 
ciprocating engine in steam plants and 
the diesel engine was accepted by the 
railroads Kelly feels that present 
problems associated with turbine en- 
gines will be solved in time by the air- 
craft industry, and that in spite of 
high fuel consumption both turboprop- 
and turbojet-powered aircraft will be 
adopted by commercial airline opera- 
tors and accepted enthusiastically by 
the flying public 

He stated that power demands for 
higher speeds point to turbines because 
of smaller weight and less drag, and 
that to fly efficiently with turbines you 
must fiy faster and far greater dis- 
tances than with reciprocating engines 
Because high speed airplanes are ham- 
pered by taxi, climb and descent time 
requirements in achieving high speed- 
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efficiency, a 400 mph aircraft must fly 
1400 mile hops to equal the efficiency 
of a 200 mph aircraft flying 500 mile 
hops 

Kelly concluded by stating ‘“‘there’s a 
turbine in your future” and indicated 
the extent of this trend by showing 
motion pictures he had taken on a re- 
cent trip to England and the Continent 
portraying the present development of 
turbine powered commercial aircraft 
abroad 

Morris H. Pomeroy was 
chairman for the meeting 


technical 


Analyzes Failure 
Of Avery Company 


Dec. 17—Two members of the Central 
Illinois Section, John P. Carroll and 
Harold L. McCormack, presented 
papers at the December meeting. Car- 
roll, supervisor of wheel tractors and 
motor graders, Engineering Depart- 
ment, Caterpillar Tractor Co., gave the 
case for engineering, research and 
training in tracing the interesting his- 
tory of a local industry in his pape! 
“The Story of the Avery Co., Formerly 
Peoria’s Largest Industry” McCor- 
mack, supervisor of service training, 
Caterpillar Tractor Co., discussed the 
methods of cleaning parts in earth- 
moving equipment distributors’ shops, 
in “The First Step” 

According to Carroll, the idea of the 
Avery Co. sparked in R. H. Avery’s 
mind when he was a captive Union 
soldier in the Andersonville Prison dur- 
ing the Civil War Avery designed 
a mechanical corn planter by sketching 
in the sand of the prison court yard 
After his release, Avery joined forces 
with his brother, C. M. Avery, and 
went into production of corn planters 
Stalk cutters and cultivators The 
machines proved to be practical and 
well received which enabled the com- 
pany to grow and prosper J. B 
Barthalomew, an excellent inventor 
and engineer, was made vice president 
of the company in 1892 and was elected 
president when C. M. Avery died in 
1905. The company rapidly expanded 
and took on many new lines of ma- 
chines, such as the Glide automobile, 
Avery trucks, threshing machines, 
steam traction engines, gasoline trac- 
tion engines, small road graders and 
engine-powered cultivators not unlike 
the row-crop tractors of today. In 
1920, the company was highly diversi- 
fied with four large plants, one in 
Milwaukee, Wis., and three in Peoria, 
Tl 

In 1924, 
company 
receivership 


just four years later, the 
went into the hands of 
Carroll attributes this 
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Facts and Opinions from SAE Journal 


For a number of years the industry has been 
talking about making cars lighter but little has 
been done in this direction. The Weymann 
flexible type of body offers a way to do it.— 
W. G. Wall, Consulting Engineer, in discussion 
of Annual Meeting paper 


Greater possibilities in body design- 
ing exist than ever before. The demand 
for low cars, good proportion in design 
harmony in exterior finish, and com- 
fortable seating will be governing fac- 
tors in public buying. Simplicity will 
be one of the finer trends of the 
future.—R. H. Dietrich, Dietrich, Inc., 
in Annual Meeting paper 


Transmission development has lagged badly 
for nearly a decade. Admittedly, there has 
been some progress in the direction of quiet- 
ness of operation and decrease in size. But 
car ability is as badly handicapped today by the 
limitations of a three-ratio gearbox as it was 
years ago. The desirability of having more than 
three forward gear-ratios need hardly be de- 
bated.—C. A. Neracher and Harold Nutt, Dur 
ant Motors, in Annual Meeting paper 


. 

You sell motor-cars or you don’t 
according to what the public says 
about your product. These factors de- 
termine whether the public talks about 
you at all and whether its talk is 
favorable or unfavorable: (1) car de- 
sign, (2) well-built product, (3) ad- 
vertising, sales, and service policies, 
and (4) the way management reflects 
ideas to the public. The whole art and 
science is to set up the largest amount 
of favorable talk.—R. H. Grant, Chev- 
rolet, in dinner address at Annual 
Meeting. 


One of the greatest future developments in 
the automotive field will take place through 
the training of personnel. Outstanding ex- 
amples of the success of personnel training 
prove the possibility of a comprehensive appli- 
cation of apprenticeship in the industry.—H. A. 
Frommelt, in Annual Meeting paper. 


of February, 1927 


Engineers owe it to their self-respect 
to make a more definite attempt to 
make every part of the motor-cai 
readily accessible so that cost of opera- 
tion can be reduced to a minimum 
and useful hours on the road increased 

The automobile should be gone ovet 
at least once a year with a fine-tooth 
comb, and these questions asked, 
“What is this part for?” and “Does 
this part do the work in the best pos- 
sible way and to best advantage?” 
H. M. Crane, GMC, at Annual Meeting 
Mystery Session 


The automobile industry has reached the point 
at which its product actually is good enough to 
be “sold” to the public.—C. F. Kettering, GMC, 
at Annual Meeting dinner 


A short time ago it would have been dis 
astrous to take some cast iron cylinder-block 
or cylinder-head castings out of sand while at 
a bright-red heat. Today, under modern manu 
facturing methods, this procedure has become 
the rule rather than the exception. And this 
is done with a lower percentage of cracked 
and warped castings than was ever true before 
—Arnold Lenz, Saginaw Products Co., in dis 
cussion at Annual Meeting Production Session 


Speakers at the Annual Meeting 
“Mystery Session” were B. B. Bach- 
man, President 1922; H. M. Crane, 
President 1924; David Beecroft, Presi- 
dent 1921; C. F. Kettering, President 
1918; J. H. Hunt, President 1927; J.G 
Vincent, President 1920; and Coker F 
Clarkson, “The Dean of the School of 
Presidents.” 


Use of front-wheel brakes alone is 
not dangerous because—so long as the 
rear wheels continue to revolve—the 
car cannot pivot. But use of both 
front- and rear-wheel brakes simul- 
taneously is dangerous if the braking 
pressures are not combined in correct 
proportion.—Johannes Plum, Royal 
Danish Legation, City of Washington, 
in Annual Meeting paper 





disaster not to over-expansion or lack 
of creative genius, but to the lack of 
proper engineering, research and train- 
ing. The company was reformed based 
on these three foundations, but this re- 
organized company failed to survive 
the lean years of the depression. 
Rights to manufacture and sell parts 
for the Avery machines then in use 
were purchased by two local business 
men. Parts for machines still in use 
are available from Avery Farm Ma- 
chinery Co., Peoria, Il 

Harold McCormack pointed out that 


steam cleaners were inadequate to ac- 
complish all cleaning problems facing 
a tractor service shop. Four different 
systems of cleaning are necessary for 
a well-balanced program. High pres- 
sure water is necessary to remove mud 
or dry dirt from tractors before they 
are brought in to the shop for dis- 
assembly. Steam cleaning is necessary 
to remove heavy grease or oil deposits 
on tractors. Sometimes, if these de- 
posits are sprayed with a solvent such 
as Stanisol, they can be removed with 
high water pressure. Another useful 
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cleaner is the vapor degreaser which 
utilizes chlorodiethylene vapor or some 
similar solvent to clean parts. A dip- 
basket and a bucket with a commercial 
solvent such as Gunk, Bendix Cleaner 
or similar cleaner is a humble but 
necessary part of any cleaning pro- 
gram The dip-basket-bucket com- 
binations are necessary to clean car- 
buretor and magneto parts. In some 
shops, pistons are cleaned by a similar 
method. 

McCormack states that the high- 
pressure water system should deliver 
12 to 15 gals per hr at 350 to 400 psi 
to be adequate for most tractor shops. 
A steam cleaner should convert 240 
gal of water per hr to wet steam. 
Dry or superheated steam does not do 
a satisfactory cleaning job. The vapor- 
degreasers are relatively expensive. 
McCormack showed a slide of one 
costing $1700 that was large enough 
to accommodate an engine block ap- 
proximately 4 ft » 2'2 ft « 18 in. 

In any tractor overhaul or service 
repair, the first and one of the most 
important steps is proper and adequate 
cleaning of the machine and parts 

Technical chairman of the meeting 
was John Findeisen. Paul Bourscheidt, 
as coffee speaker, talked about his 
recent trip to Rome and, in particular, 
elaborated upon momentos of the life 
of Christ which are enshrined in that 
city 


Urges Better Use 
Of Available Petroleum 


Dec. 13—Last year automotive equip- 
ment in the U. S. burned 40,000,000,000 
gal of petroleum. Where does this fuel 
come from and what does it look like? 
These questions were discussed by W. 
S. Mount, manager, Products Engi- 
neering Department, Socony-Vacuum 
Oil Co 

Using ten large and excellently de- 
scriptive charts, Mount said “To 
record-breaking civilian demands are 
added the burden of upset conditions 
in Iran and of the defense program 
For the near future at least, new 
refinery construction appears limited 
largely to aviation fuel and military 
projects. With the pinch already felt 
in some fuels, engineers should study 
refinery trends and see if we can make 

nore effective use of the quality and 
volume of petroleum stocks available 
under present conditions.” 

Among the significant trends is the 
development of the long term cracking 
trend to the point where middle dis- 
tillates are now predominantly cracked 
Another outstanding trend, compli- 
cated by today’s conditions, is the dif- 


SAE JOURNAL, FEBRUARY, 1952 





ficulty of manufacturing high octane 
gasolines, plus the very high cost per 
octane number, as the quality reaches 
up into the 90 plus range. 

A method of analysis has been of- 
fered in this paper using motor gaso- 
line as an example, whereby refinery 
ability may be more efficiently applied 
to today’s conditions of gasoline con- 
sumption. Making certain assump- 
tions for this illustration, the example 
brings out the following: 

A. Premium gasoline quality cannot 
be manufactured economically to an 
octane number which eliminates 
knocking from all passenger cars, but 
adequate mechanical service know-how 
has been developed to eliminate the 
knock from the troublesome vehicles. 

B. Premium gasoline sales volume is 
currently high enough to warrant a 
fairly wide spread in quality between 
premium and regular grades—wider 
than that existing in many parts of 
the country today. The engineering 
analysis, which is subject to a number 
of qualifications as outlined in the 
paper, indicates that available refinery 
quality would be employed most ef- 
ficiently if the quality stocks were dis- 
tributed between the two grades so 
that the spread between them was 
about 9 octane numbers. The analysis 
indicates further that efficiency is 
sacrificed if premium sales fall below 
the present national figure of about 
28% of total gasoline (about 40% of 
gasoline for passenger cars). When 
proposed method of analysis is applied 
by any one company in consideration 
of its own sales and manufacturing 
programs, the figures probably will 
come out with some adjustment from 
the numbers which have been men- 
tioned. Nevertheless, the principle of 
analysis and the objective of a fairly 
wide quality spread are sound. 

C. The oil industry is rapidly reach- 
ing the point where further quality 
increases Mean a loss in the percent- 
age of quality gasoline. This fact, plus 
the refinery problem of disposing of low 
octane gasoline stocks, is a further 
strong argument in favor of an efficient 
combination of grades and a reason- 
ably wide quality spread. 

A similar method of analysis for 
other fuels, such as diesel and No. 2 
fuel oil may also show benefits which 
ultimately could be passed along to the 
consumer. 

One interesting angle has developed 
in studying the possible implications 
of an accelerated military program. A 
substantial increase in the manufac- 
ture of jet fuels would mean refinery 
expansion of a type which would con- 
tribute little to the quality of gasoline 
which could be made for later peace- 
time automotive consumption; where- 
as, construction to produce aviation 
gasoline in World War II is estimated 
to have contributed the equivalent of 
5 octane numbers to improvement of 
motor gasoline. 
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Experiences Recounted 
By Cross-Country Driver 


Nov. 26—“You can't buy experience or 
safety” E. G. (Cannon Ball) Baker 
stated before 95 members and guests of 
the Cincinnati Section 

Baker divided his address into three 
parts: First, an interesting recapitula- 


EVEN THE MOST 


Violent 
Vibration 


tion of his famous cross-country runs 
Second, the secrets of heat, air and 
proper acceleration action in good car- 
buretion. Third, safe driving habits 
developed through many years of un- 
usual driving experience. He suggested 
a slogan that it would be well to re- 
member, “Always Stay This Side of 
Danger.” 

Following the talk and question 
period Baker was presented a set of 
racing flags autographed by the officers 
of the Cincinnati Section 


2 
Ors Specially designed for heavy-duty service, Rochester 
Tractor Gauges are built with vibration and pulsation dampeners, 
There’s no danger of accuracy loss through rough riding. Even 
high overloads can’t damage their sensitive movements, or Cause 
their pointers to flutter. They keep on delivering accurate read- 
ings, too, year after year, because of their unusually rugged 


construction. 


And for extra protection, Rochester gauges are permanently 
sealed behind heavy glass crystals. Dirt and water just can’t get in, 
This outstanding dependability has made Rochester Gauges the 
choice of all leading tractor manufacturers for more than 35 years, 


Manufacturing Company, Inc. 
21 Rockwood St., Rochester 10, N. Y. 
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Describes New 
Ford 6-Cyl Engine 


ec go Section 
ir, Field Editor 
The sensational new Ford 
6-cylinder engine was described by 
Chief Engineer E. 8S. MacPherson to 
the largest regular meeting crowd in 
recent years. Over 800 members and 
guests were present to hear of the most 
recent advancements in passenger car 
engine design 
American ingenuity in engine design 
has finally overcome European tradi- 


Dec. 13 


tion, and engine characteristics will 
conform to the requirements dictated 
by our needs 

Larger bores and shorter strokes, 
square engine to designer, and more 
economical and longer lasting engines 
to the motoring public are promised 

More horsepower with less weight, 
and greater gasoline mileage with less 
frequent repairs really sums up the 
speaker's remarks 

The mechanical and thermal effi- 
ciencies have been improved to a de- 
gree thought impossible a few years 
ago, which, of course, is the reason for 
improved economy and performance 


Ta (hha aaa 


STOP and GO 
ENGINEERING 


ROCKFORD engineered clutch applications are 
serving successfully in machines that vary from tiny, 


precision instruments to the largest, heavy-duty 


tractors 


This diversity has built up a breadth of 


experience that is of timely value to product 
designers. Call in a ROCKFORD clutch engineer, 
the next time you are up against a power trans- 
mission problem, and benefit trom 
BN over a quarter century of experi- 
ence in making thousands of clutch, | 
power take-off and speed reducer 


applications. 


ROCKFORD CLUTCH DIVISION 
BORG-WARNER 
316 Catherine Street, Rockford, Illinois 
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Jet Engines 
Needed for Fighters 


Dec. 11—Shortage of engfneers and 
rapid obsolescence of new designs were 
among the current problems of aircraft 
production of which A. T. Colwell, 
Thompson Products’ vice-president of 
engineering, talked at the dinner meet- 
ing which 135 attended here tonight. 

Jet engines, Colwell said, are revolu- 
tionizing aircraft today. The Korean 
war has proved that reciprocating en- 
gines are not speedy enough for fighter 
aircraft. Nuclear power, he said, can 
be put to work by following the prin- 
ciple of using heat energy for steam 
generation. 

In attendance at the meeting were 
George P. Dorris, who has been an SAE 
member since 1910 and A. J. Mum- 
mert, president of McQuay-Norris, who 
joined in 1915 


High Standards 
For Airline Mechanics 


Dec. 4—Airline maintenance is 
achieved by a group of people working 
toward one end, and that is to delive: 
an airplane to the operating depart- 
ment in the best mechanical condition, 
said D. W. H. MacKinnon, director of 
engineering and maintenance of 
Northeast Airlines, Inc The work 
laid out for the maintenance group is 
covered by volumes of company man- 
uals. These manuals are necessary as 
reference books and completely cover 
all of the details of dismantling and 
assembling all parts of an airplane 
A majority of aircraft mechanics carry 
either an airplane or airplane engine 
license, or both, obtained from the 
Civil Aeronautics Administration after 
appropriate tests. The normal skill 
of an airplane mechanic, together with 
the reference material which he has 
available, makes a combination that is 
hard to equal in any mechanical line. 

MacKinnon emphasized the import- 
ance of the thoroughness of the work- 
manship of the mechanic. Each me- 
chanic is conscious of the fact that 
there might not be a ‘tomorrow’ for 
that plane if his attitude was indiffer- 
ence. All routine maintenance is con- 
trolled by maintenance specifications 
authorized by the C.A.A. and enumer- 
ates various components of the air- 
planes and all accessories. In the 
case of the Northeast Airlines, an out- 
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Some things you 
should know about 


YATT nen 


The Hyatt Hy-Load line of roller bearings, 
manufactured in three series, in a wide range 
of sizes and types, offers you many desirable 


product design and assembly advantages. 


l If design requirements are such that a 

larger shaft diameter is desirable to 
produce greater rigidity without disturbing 
boundary dimensions, a separable inner race 
type Hyatt Hy-Load bearing can be used with 
the inner race omitted. The rollers then 
operate directly on a suitably hardened and 


ground shaft. 


2 When the housing bore must be kept to 


a minimum, a separable outer race bear- 





ing can be used with the outer race omitted. 
The rollers then operate directly in a hous- 


ing bore of suitable hardness and finish. 


3 If the design requires that the bearing 


be installed as a unit, Hyatt also provides 





non-separable types of Hy-Load bearings. 


More detailed information on Hyatt Hy- 





Loads or any of the other popular types of 
Hyatt Roller Bearings for automotive appli- 
cations, may be had upon request. Hyatt 
Bearings Division, General Motors Corpora- 


tion, Harrison, N. J. and Detroit, Mich. 
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ward visual inspection is performed 
daily and a periodic inspection at 75, 
180, and 350 hr. In addition, there 
are overhaul periods at specific in- 
tervals 

The question period brought out 

1. That representatives of mainte- 
nance groups of all lines meet periodi- 
cally on a non-competitive basis and 
exchange ideas on an agenda form 
with due regard to safety and effi- 
ciency 

2. That tires usually last from 400 
te 500 landings and are retreaded ap- 
proximately 5 times 

3. With reference to reversible props, 
the emphasis is on saving brakes and 
not tires 

4. Engines receive a major overhaul 
after about 1,100 hr 

5. Aviation gas contains 100 octane 

6. Spark plugs are changed after 
about 180 hr 

7. Mechanics wages at present 
from $1.72 to $2.05 per hour 

Prior to the speech an interesting 
movie with sound entitled “British Air- 
craft Review 1949" demonstrated pis- 
ton engines, jets, turboprops, and gas 
turbines, and their relative speeds and 
altitude climbing. 

Harry Stanton, automobile editor of 
the Boston Globe, was coffee speaker 
He declared that material and labor 


are 


DESIGNERS & 


* Aeronautical 
* Hydraulic 


DID YOU 


* Electronic 


shortages would cause changes in the 
delivery dates for most 1952 model 
cars. 


Design Futures 
Are Airlines Problem 


Dec. 10—The cost of modern com- 
mercial aircraft is so high that airline 
managements have to figure on still 
having in 1959 the aircraft type which 
they order today, Gordon R. McGregor, 
president, Trans-Canada Air Lines, 
told his audience here tonight A 
modern, 4-engined, commercial air- 
craft costs anywhere from l1'2 to 2 
million dollars. 

Airline managements are faced with 
three alternatives, he continued: 


(1) Ordering piston engines ‘with or 

without the compound feature) 

. with the possibility that 

they will be seriously lacking in 

passenger appeal by 1956 or 
1957; 

Ordering 

which offer a 


turboprop engines— 
reasonable com- 


ENGINEERS 


*& Mechanical 
* Metallurgical 


KNOW THAT 


Hamilton Standard Division 
DESIGNS DEVELOPS AND MANUFACTURES 


® jet Fuel Controls 
*® jet Engine Starters 


® Aircraft Air-Conditioning Units 
* Variable Displacement Pumps 


as well as Propellers for Reciprocating and Turbine Engines 


IF YOU ARE QUALIFIED AND WANT 


Excellent Pay 


Finest Working Conditions 


Opportunity for Advancement 


Insurance and Retirement Benefits 


PLUS an opportunity to work in a brand-new 700,000 square-foot 


plant at Bradley Field, Windsor 
completion 


latest types of equipment 


Locks, 
expanded research and development facilities 


Connecticut, now nearing 


MAIL YOUR RESUME TO 
EMPLOYMENT SUPERVISOR, DEPT. 8, 


HAMILTON 
STANDARD 


One Of The Four Divisions O/ 
United Aircraft Corporation 


EAST HARTFORD, CONN. 


promise as regards fuel economy 
—but whose maintenance costs 
are still unknown; or 

Ordering full jet engines, know- 
ing that most of its operation 
must be at 35,000 ft or above— 
and that traffic control at 
crowded airports still has no 
solution for the stacking prob- 
lem. 


McGregor’s own decision, reflected in 
TCA’s action, was to place an order last 
June for five Super Constellations for 
delivery beginning late in 1953. These 
aircraft will use the Wright 3350 com- 
pound engine, which may be regarded 
as a stepping-stone between the piston 
engine and the turboprop engine 

The air commerce of 1961, he con- 
cluded, will dwarf anything we have 
yet seen, despite the fact that world 
air traffic for the last four years has 
increased by 25% per year. 


Experts Discuss 
Maintenance Practises 


Dec. 7—“How To Keep Them Rolling” 
was the subject of talks by Henry L. 
Debbink, Harry R. Stiedemann and 
Fred J. Schwerman. Debbink, who is 
superintendent of gasoline vehicles of 
Milwaukee Electric Railway and 
Transport Co., explained how they 
keep the city bus fleet rolling a million 
and a half miles a month. Stiede- 
mann, superintendent of the Bureau 
of Municipal Equipment, explained 
how the City of Milwaukee services 
their equipment, and Schwerman, who 
is vice-president of the Schwerman 
Trucking Co., described how to keep 
local and long distance truck fleets in 
operation. 


Schwerman said that his company 
has hauled over two million barrels of 
cement this year on the Pennsylvania 
Turnpike. He reported that they aver- 
aged approximately 20,000 miles per 
tire in Pennsylvania due to the braking 
and pulling problems, while in Ohio 
they sometimes averaged 70,000 miles 
per tire. He also said that they had 
tried Gunite brake drums in Penn- 
sylvania and that these drums appear 
to give an improved life over the stand- 
ard brake drums. He stated that the 
Dutch eye spring has remedied prob- 
lems of breakage of springs at the eye. 
On their fleet, the man in charge of the 
trailer is required to turn in a card on 
failures as soon as the truck comes in 
off of the road. This truck cannot go 
out on the road and cannot be filled 
with gasoline until this card is signed 
by one of the mechanics, making the 
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Ciginconed to Oudtast 
teattiagho Othor Braking System 


THE WORLDS MOST TRIED 
TMG EES! 


Every truck and bus prospect is on the lookout for 
features that guarantee long years of rugged, 
reliable performance. And, that's especially true 


when it comes to brakes. It's the reason thousands 
of owners and drivers specify Bendix-Westing- 
house Air Brakes. They know, for example, that the 
Bendix-Westinghouse Compressor is designed and 
built on the same proven reciprocating piston 
principle as the engines in your vehicles. What's 
more, this husky unit, like the brake valves, gover- 
nor, brake chambers and all other Bendix-Westing- 
house components, often is still in use after the 


vehicle itself has been retired from service. So take 


advantage of this remarkable record—make it 


pay off for your customers. Give them a lifetime 
system and more braking mileage on linings, 
drums, and tires, by specifying dependable smooth- 
acting Bendix-Westinghouse—the world's most tried 


and trusted air brakes! 


f 
aug pat ° 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY 
ELYRIA, OHIO BERKELEY, CALIF 
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mechanic responsible for the correction 
or inspection of the failures reported. 
Schwerman reported that they have 
operated some units on propane gas, 
and so far the operation has been very 
satisfactory. 

Debbink reported that each bus of 
the Milwaukee Electric Railway and 
Transport Co. receives a general in- 
spection every 20,000 miles. Every 
100,000 miles they have a special in- 


tion. On the trackless trolleys, where 
some trouble was experienced with 
tapered roller bearings, the mainte- 
nance department has now taken pre- 
cautions to prevent entry of dirt into 
the bearing while servicing the buses. 
As soon as bearings are removed from 
the wheels, they are washed and placed 
on a selfsealing wax paper; the wax 
paper is then folded over and sealed so 
that the bearing remains clean until 


spection, which usually 


buses use 50 cetane oil. 


includes a 
re-ring job. The gasoline buses oper- 
ate on 76 octane gasoline and Diesel 
The lubricant 
used conforms to MIL-2-104 specifica- 


it is reassembled into the bus. 

On the torque converters, the con- 
verter fluid is changed, not at any 
given mileage, but rather when the 
color of the fluid begins to change. 
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FOR NEW ANGLES ON TUBE PROBLEMS 


use FUSIONWELD steel tubing 


MORE FATIGUE RESISTANT 
= 
HI-PRESSURE TESTED 
* 
EXTREME DUCTILITY 
+ 
SUPERIOR TENSIBILITY 
& 
GREATER ECONOMY 


No matter how tough your steel tube 
problem—or what new production angles 
arise, we believe we can be of service to you. 
Avon is equipped to produce the finest qual- 
ity thin-wall tubing—and fabricate to 
desired forms and specifications. Highly 
satisfactory price advantages, plus startling 
performance records experienced by our 
growing list of users, offer convincing evi- 
dence of the superiority of FUSIONWELD 
steel tubing. And if you have special fabri- 
cating problems such as sharp angle bends, 
flaring, swaging, beading, sealing or expand- 
ing with a need for complete absence of 
deformity, checks, splits or tears... 


FUSIONWELD has the answer. 


Avon insures far greater fatigue resist- 
ance, coupled with hi-pressure hydraulic 
and pneumatic specifications to guarantee 
top quality performance. We welcome the 
opportunity of submitting samples and 
figuring on your tube fabricating projec- 
tions 


Vie” 0. D. to %" 0.0. PLAIN OR TERNE COATED 


“The Tubing With a Future” 


VON TUBE DIVISION 


HIGBIE MFG. COMPANY @ 


ROCHESTER, MICHIGAN 


This change has averaged around 40,- 
000 miles and has proven satisfactory. 
Regarding tires, the treads average 
50,000 miles per tread and the tires 
average two recaps per tire. However, 
no recaps are used on front wheels. 
During the discussion, it was pointed 
out that no anti-freeze is used in any 
of their buses 

Stiedemann said that the Bureau of 
Municipal Equipment has installed a 
tower for rapidly filling the fuel tanks 
of their different vehicles. By this 
method, one operater can fill the fuel 
tanks and record the fuel used on 
seven vehicles at a time. MIL-2-104 
oil is changed every 2,000 miles and 
the oil filters are changed every 8,000 
miles. He reported that by placing 
the squad car batteries on the trunk 
of the squad car, battery life had been 
increased 100% 


Practical Aspects of 
LPG Fuels Are Discussed 


e troit 


a: 


Dec. 10—Practical aspects of the use 
of liquefied petroleum gas in motor 
vehicles were discussed at Detroit Sec- 
tion meeting in the Rackham Me- 
morial Building. The technical story 
of the petroleum industry about the use 
of propane as a motor fuel introduced 
the subject, and a report by the chief 
engineer of an important user of the 
fuel drove home many of the important 
points 

F. E. Selim, manager of Philgas 
Motor Fuel Sales, Phillips Petroleum 
Co., reported that many bus, truck, and 
taxicab fleets have undertaken con- 
version to LPG and that supply 
studies indicate a huge potential sur- 
plus of propane above and beyond the 
requirement for presently established 
markets. In contrast the demand for 
fuel oils is rapidly approaching the 
limit of the available supply from 
crude oil processed to meet the require- 
ments for gasoline. The situation is 
further complicated by the fact that 
the best diesel fuels are also the best 
feed stocks for catalytic cracking 
plants to process into high octane gas- 
oline This would indicate that the 
future availability of good diesel fuels 
will depend almost entirely upon the 
value of these materials as compared 
to the value of gasoline. 

The ideal propane engine, he said, 
is little different from a gasoline engine 
except that it would be designed to 
operate at high compression ratio and 
would have a cold intake system de- 
signed for maximum breathing ca- 
pacity. Fuel distribution problems are 
virtually eliminated since the fuel 
enters the intake system as a dry 
vapor 

Service experience has shown that 
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well-designed engines operated on pro- 
pane last longer than when operated 
on gasoline This is believed to be 
almost entirely due to the absence of 
liquid fuel in the combustion chambers, 
better fuel distribution and the absence 
of combustion-chamber deposits and 
crankcase oil contamination Much 
more information on this subject is 
required before an accurate evalua- 
tion of this difference can be made, he 
added. 

Selim stated that, of 


because the 


cost of storing and dispensing propane 
in small quantities, the use of propane 
as direct motor fuel is probably limited 
to fleet operations where sizable vol- 
umes can be handled through each 
installation 

With all these posibilities the use of 
propane as motor fuel presents a chal- 
lenge to everyone concerned—the many 
branches of the petroleum industry, 
the equipment manufacturers, trans- 
portation companies, legislative and 
regulatory bodies, and consumers—to 


in this new series 


ENGINEERS WILL BE INTERESTED 
of DeLuxe Ads appearing in leading automotive pub- 


lications, 


They tell mechanics why the exclusive 


and Cone are essential to the DeLuxe Method 
of FULL OIL CLEANSING. ee 
Spring prevents cartridge collapse ... e@ 
DeLuxe Cone feeds oil the LONG WAY - from bottom 
to top - for FULL OIL CLEANSING. ... 


\WSt Only 


wal Maal. 


just as the erratic beat of a bad Geart interrug 


a collapsed substitute cartridge inte t flow 





They show how the DeLuxe 


BUS OPERATORS ARE MEN WHO KNOW! Toor offer ven 


cooperate to get the most out of pro- 
pane as a direct motor fuel, he con- 
cluded. 

S. D. Forsythe, chief engineer, Chi- 
cago Transit Authority, operator of 
550 coaches using LPG, said that the 
Authority adopted the fuel after being 
satisfied on three points: safety, public 
acceptance, and economy. 

Safety precautions begin with the 
dispensing installation. Excess flow 
valves and a safety valve are used on 
the storage tanks. Dispensing equip- 
ment makes use of a bayonet type filler 
spout which operates to seal off a 
small “air storage’’ tank inside the 
main fuel tank on the vehicle. This 
ingenious arrangement permits the 
filling of the tank to capacity, with the 
smaller tank remaining empty to pro- 
vide room for expansion. There are 
three shut-offs between the tank and 
the engine. One its a spring loaded 
ignition solenoid, another is a valve at 
the tank and the third is at the “outer 
regulator” which is part of the fuel 
induction system. There is additional 
safety in the fact that the fuel is 
carried in a “closed” system, not made 
of sheet metal but with quarter-inch 
boiler plate having a 1000 psi burst, 
with pressures actually running 250 psi 
Finally, from the safety viewpoint, 
LPG fires do not spread. They are 
more like a concentrated blow-torch 
fire, if they occur 

Public acceptance has been at a very 
high level because the exhaust is odor- 
less, vehicle acceleration is high, and 
the engines are quiet. Charter service 
requests for the LPG vehicles in Chi- 
cago indicate that the vehicles are 
considered highly desirable by the cus- 
tomers 

As pictured by Forsythe, the eco- 
nomic advantage started with an initial 
price quotation of $3000 less than for 
competitive vehicles, when the ad- 
vertisement asked for either propane 
or diesel powered buses. Fuel cost is 
approximately 4¢ a gallon compared to 
10¢ for gasoline, and an intermediate 
figure for diesel fuel. In terms of cost 
per mile, gasoline is computed at 5¢ 
per mile, diesel operation at 3'42¢ per 
mile, and LPG at 3¢ per mile. Oper- 
ating experience to date is based on 
approximately 1,500,000 miles per 
month. Experience in various similar 
operations indicates that there will be 
less Maintenance, with better life for 
distributor points, spark plugs and 
valves. 

Some operating difficulties have been 
experienced. Some of these are at- 
tributable to high sulfur content in the 
fuel on one occasion. At one time 
odors proved to be a problem because 
a deodorant in the fuel precipitated in 
the fuel at elevated temperatures. 
There have been some problems due to 
the design of regulators and an epi- 
demic of engine dying on windy, gusty 
days. The latter required installation 
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Longer wear-life is another extra 
designed into every Fuller Heavy- 
Duty Transmission. 

These gears pictured here, for 
example, were taken from a Fuller 
5-A-920 which logged 750,000 
miles . 30 times around the 
world ... WITHOUT 9VERHAUL. 

That’s why owner Stan Iskra, of 
Bellevue, Ohio, says: 

“After seeing all of the mileage 
which I have gotten out of this 
transmission, I wouldn't think of 
buying another truck that did not 
have a Fuller Transmission.” 


This particular tractor was in 


FULLER MANUFACTURING COMPANY (Transmission Division), KALAMAZOO 13F, MICHIGAN 


Unit Drop Forge Division, Milwaukee 1, Wis. * WESTERN DISTRICT OFFICE (SALES & SERVICE—BOTH DIVISIONS), 1060 E. 1 1th Street, Oakland 6, Calif. 
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service hauling steel from Pitts- 
burgh to Detroit and nearby points, 
part of the time pulling a double- 
dolly train. But its /onger wear-life 
record could have been posted in 
any kind of heavy-duty hauling— 
off-highway or on—because there 
is a Fuller Transmission to match 
every “road and load condition.” 
More than 101 models, in fact. 
Choose a Fuller Transmission or 
Auxiliary for your rig. You'll find, 
like Stan Iskra, that it pays in more 
tonnage hauled at the end of the 
year for far less, particularly in 


maintenance. 


Unretouched photographs above show the 
original gears, just as they came out of Stan 
iskra's 5-A-920 Fuller Transmission, after 
millions upon millions of punishing contacts. 


105 





of pressure balancing arangements in 
the fuel supply system for the engine. 

Forsythe indicated satisfaction on 
the part of Chicago users of the 
equipment. Selim said that greater 
usage of LPG will help balance the 
utilization of petroleum. It has eco- 
nomic possibilities and also possibili- 
ties in emergency periods. He sug- 
gested that engine builders do some- 
thing about helping to increase the 
usage of LPG. 

J. R. Bartholomew, vice-chairman of 
Truck and Bus activity, presided. 


All-Hydraulic System 
Satisfactory on Buses 


Dec. 18—All-hydraulic power operation 
of the control devices or auxiliaries of 
a large transit bus is now an accom- 
plished fact, Robert H. Fritzges, Mack 
Mfg. Co., assured his small group of 
intensely interested listeners. He de- 


Confidence 
Abroad 


Transport operators all over the world have 
learnt to trust this sign. 


In any language the letters on the C.A.V. sign stand for first-rate service facilities, 


maintained by highly-trained craftsmen, using special precision equipment. 


Wherever vehicles fitted with 


C.A.V. Equip 


whether to 


Fuel Injection 


ment are exported 


Trondheim, Santiago, Hong-Kong 
or Sydney—there’s a service agent 
or depot to give it the specialist 
for such high- 


attention needed 


precision equipment. 


Fuel Injection and Electrical Equipment 


Service Depots throughout the World 


C.A.V. DIVISION OF LUCAS ELECTRICAL SERVICES INC., NEW YORK 19, N.Y. Sales Office: 14820 DETROIT AVE., 
CLEVELAND 7, OHIO 


174.3448 
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scribed in some detail such a system 
as applied to a new bus designed by his 
company. 

Lewis C. Kibbee, American Trucking 
Association, was technical chairman of 
the meeting which was held at the Bur- 
lington Hotel, Washington, D. C. 

As a result of the all-hydraulic con- 
trol system, Fritzges said, the wheels 
of the bus can be turned back and forth 
with less effort than it takes to turn the 
wheels of a passenger car moving at 20 
mph. The system is designed to handle 
on a city-type bus such diversified jobs 
as brakes, brake interlock, throttle, 
operation of the clutch and direct-drive 
cylinder in the automatic transmission, 
entrance and exit doors, and windshield 
wipers. 

Maintenance required on the hy- 
draulic system of an experimental bus 
during a five year period was well 
within acceptable limits, Fritzges said, 
and certain operating characteristics, 
including steering and brakes, were well 
received by the test drivers. 


Brake Efficiency 
Reduces Ton-Mile Costs 


d Editor 
} 


Nov. 13—“It is impossible to handle the 
thousands of trucks and trailers mak- 
ing up the daily traffic of our great 
motor transport system with the larg- 
est degree of safety and economy un- 
less everyone concerned has learned 
what the brake will do and how the 
best performance can practically be 
obtained No single factor in the 
motor transport field has done more to 
increase truck and trailer carrying 
capacities, reduce ton-mile costs, make 
relative high speeds safe or limit the 
loss and damage account than the 
brake; and none has greater present 
or future possibilities in that direc- 
tion.” These were the opening re- 
marks of a talk by Stephen Johnson, 
Jr., chief engineer of Bendix-Westing- 
house Automotive Air Brake Co. 


Movie Describes Air Brake System 


Preceding the speech a motion 
picture with sound entitled “Air Brake 
Operation and Maintenance” described 
in detail the various units comprising 
the air brake system. The action of 
the air-compressor as a pumping sys- 
tem, the air-reservoir and air governor 
as the controlling influence on the air 
presssure, the treadle valve, relay 
valves and brake chambers as applica- 
tion of the pressure, the slack ad- 
justers, brake cams and brake shoes 
together with brake drums, the latter 
group comprising the foundation brake 
rigging and the final application of 
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deceleration, were all clearly shown 
and described in their respective func- 
tions in the air brake system 

Johnson declared further, “It is be- 
coming more evident to all those in- 
terested in this matter of brakes that 
a high brake efficiency is of great 
value; but if it is to be secured and 
preserved, it is essential that adequate 
brake departments should be estab- 
lished and maintained, competent both 
to care for the brake apparatus and in- 
struct men as to its proper use.” 


[eece- 


A number of slides were shown and 
described by the speaker in reviewing 
the terminology and basic factors 
peculiar to air brakes and graphically 
describing three separate functions 
and the time element as a contributing 
factor in their application. The three 
are 

A. Driver Reaction 

B. Actuation of Air System 

C. Actuation of the Foundation 
Brake 
The question period was an augmenta- 
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“POWERHOUSE” OF THE REVOLUTIONARY 
LEECE-NEVILLE AC-DC ALTERNATOR SYSTEM 


Stotor terminals carry power 
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creates rotating magnetic field. 
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The LEECE-NEVILLE COMPANY, Cleveland 14, Ohio 
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tion of the factual evidences presented 
in the paper 

Chairman Lewis B. Ebbs reported 
that C. G. MacDermot, field editor, has 
joined the armed forces and compli- 
mented him for the excellence of his 
work in covering the annual outing and 
stated that George T. Brown, super- 
intendent of maintenance, Johnson 
Bus Lines, Inc., would take his place 
as fleld editor 


Describes B-36 
Propulsion System 


Dec. 14—C. A. Savage, chief of propul- 
sion at Convair’s Fort Worth Division, 
spoke on the modern B-36 and its re- 
ciprocating engine power plant. 

Data on the B-36 presents it as a 
tremendous machine hard to compre- 
hend in size or capabilities. It has a 
230 ft wing span of almost 5000 square 
ft lifting area, a 162 ft long fuselage, 
47 ft high tail, and horizontal tail area 
almost equal to the wing area of the 
B-24 Liberator. Design gross weight 
is approximately 357,000 lb. Six pusher 
reciprocating engines with 19 ft diame- 
ter propellers and four turbojets com- 
prise its power plants 

During the conception of this air- 
plane back in 1941 and 1942, the “lami- 
nar flow” type airfoil was being actively 
developed. It was largely to take ad- 
vantage of this development that the 
pusher arrangement was adopted, de- 
spite the introduction of several new 
problems These included propeller 
and wing trailing edge vibrations 
caused by passage of the blades through 
the wing wake, design of efficient in- 
lets and long ducts with low losses, 
provision of ground cooling air without 
benefit of propeller slipstream, and es- 
tablishing sujtable balance and wing 
flutter limits with powerplant weight 
located rearward on the wing. Need- 
less to say, these problems have been 
solved, and although the expected 
“laminar flow drag bucket” has not 
generally been realized in full scale 
practice, the pusher arrangement has 
resulted in a clean wing of unusually 
low drag 

It is also of interest that the wing 
sweep, incorporated for reasons of air- 
plane balance, results in a significant 
increase in critical Mach number—an 
effect not anticipated in those days 
when the favorable effects of sweep 
were known only to the creators of 
comic strips and fantastic fiction 


Pratt and Whitney Wasp Major pis- 
ton engines are the heart of the main 
powerplants of the B-36. These are 4 
row, 28 cylinder engines equipped with 
water injection, two position spark ad- 
vance, manual lean mixture control, 
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N-A-X AC9IIS ALLOY STEEL offers a means of reduc- 
ing the use of critical alloy steels of the “stainless” 
type in gas turbine and similar applications. In 
specific cases it has replaced over half the amount 
of strategic material originally required, with no 
sacrifice of quality. 
N-A-X AC9IIS ALLOY STEEL has high strength and 
toughness values at temperatures ranging from 
70° F. to +1,000° F. It can be readily cold 
formed into the most difficult shapes; its response 
to welding by any process is excellent. It must, 
however, be suitably coated for protection against 
cold or hot corrosion. 


Investigate the outstanding properties and char- 
acteristics of N-A-X AC9115 ALLOY STEEL and, through 
its use, conserve the critical material so necessary 
to our nation. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division ¢ Ecorse, Detroit 29, Michigan 
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low tension ignition, individual cylin- 
der fuel injection, and .375:1 reduc- 
tion gear. Two turbosuperchargers per 
engine operate in parallel, or one may 
be by-passed for cruise power opera- 
tion. Each turbosupercharger turbine 
develops up to 500 hp. Charge air 
reaches the turbos through ram ducts 
from the wing leading edge, or through 
dust filters in the louvred bottom of 
the nacelle, or through pre-heat ducts 
which draw heated engine cooling air 
from the power section of the nacelle. 

Power is set primarily by means 
of engine speed and turbo boost, since 
the carburetor throttles are wide open 


for all normal operation except descent 
and landing. Engine speed is governed 
by the Curtiss Electric constant speed 
propellers. Turbo boost is regulated 
by a Minneapolis-Honeywell electronic 
control. The latter is a bridge system 
in which the voltage drop across a po- 
tentiometer coupled to the turbo waste- 
gate actuator must balance the net 
voltage drop of potentiometers coupled 
to the master turbo control lever, in- 
dividual engine control knob, overspeed 
governor, and pressurtrol unit. The 
pressurtrol senses turbo compressor dis- 
charge pressure and signals any change 
therein by unbalancing the bridge. 


40 Trillion 


That's about the number (within a trillion or 
two either way) of times Fasco Stoplight 
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This signal, amplified, then causes cur- 
rent to flow through the wastegate 
actuator, moving the wastegate until 
its potentiometer cancels the signal 
from the pressurtrol. Thus, compressor 
discharge pressure is automatically 
maintained nearly constant, regardless 
of changes in altitude or airspeed, 
within the physical limits of wastegate 
travel and the turbo speed limit, which 
is nearly 25,000 rpm. 

Extension of B-36 altitude capabili- 
ties, well beyond original expectations, 
has made engine lubrication at high 
altitude one of the more vexing devel- 
opment problems. The conventional 
type of lubrication pump is subject to 
cavitation at low inlet pressure, which 
has required special measures to as- 
sure adequate flow of oil into the engine 
at extreme altitude. 

Engine scavenge pumps are also sub- 
ject to cavitation at low inlet pressure, 
and as the B-36 operating altitudes in- 
creased, there was a brief but hectic 
period in which the airplane was 
plagued with “oilcicles.” Due to fall- 
off in scavenge pump performance, the 
crankcases loaded up to such a degree 
that foam and liquid oil became en- 
trained in the flow through the engine 
breather line. The oil thus vented ran 
along the wing until the cold air blast 
congealed it and tore it loose in large, 
solid chunks, which were then blown 
into the propellers and flung.in all 
directions. Many of the chunks struck 
the fuselage, doing rather serious dam- 
age, but, needless to say, the most seri- 
ous aspects of this phenomenon was 
the sudden loss of lubrication when the 
oil system went dry. The immediate 
remedy for this problem was pressuri- 
zation of the crankcase to increase 
scavenge pump inlet pressure, and later 
engines have been equipped with higher 
capacity scavenge pumps. 

The grade of oil used has a pour 
point of about 0 F and freezes hard 
at lower temperatures. Consequently, 
special provisions are required to insure 
lubrication during cold starts under 
Arctic conditions. This is accom- 
plished by diluting the circulating oil 
with gasoline prior to shutdown in cold 
weather. Diluted oil is segregated from 
the main oil supply by means of a hop- 
per, or tank within a tank, system. 
During warmup, the gasoline is boiled 
off on contact with hot engine parts, 
and the main oil supply is simultane- 
ously warmed up by heat transfer from 
the circulating oil, so that fresh oil is 
soon available to replace the volume of 
gasoline boiled off. 

Exhaust gases are collected in seven 
manifoids, each handling a bank of 
four cylinders. These headers feed 
into a collector ring, to which are con- 
nected twin tailpipes, one for each 
turbo. The headers are engine 
mounted and the remainder are air- 
plane mounted. Hence, the system 
contains many flexible joints to permit 
relative motion between, as well as 
thermal expansion of, these parts. The 
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collector ring is shrouded and cooled 

A/] YOU by forced convection, and the hot 

shroud cooling air may be diverted 

‘ FINGER TIPS into the hollow propellers for anti-icing 
purposes 

An exhaust gas heat exchanger is 

COLOR CODES for located in each tailpipe ahead of the 

Pyrometer Wires turbos. The transfer of heat serves 


to extend turbo life by decreasing tur- 
CALIBRATION ‘\ ‘OLS AND COLOR CODES bine temperature, and the heated air 


FOR THERMOCO 


AND EXTENSION WIRES may be utilized for wing and tail anti- 
icing and also for crew compartment 
heating and defrosting. Air for the 

Va | ACE [VLC ee MACE YMOS ww we, ore latter, which is bled from the turbos, 
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| commana (mace [wm | eee | mace mace reuow! ++ ogee changer located in the tail anti-icing 
duct. The 12 exhaust gas heat ex- 
changers provide up to 3,000,000 btu 
per hour for these purposes. 
Two of the more unique features in 
the B-36 engine cooling system are the 
ee Tae engine cooling fan and the exit plug 
Sa Sicha on ring. The fan compensates for duct 
cavtatlc wire @ Hibben van be braised divecty over the ewer inevtation pressure losses in flight and also pro- 
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AECTINCAL RESISTANCE TABLES OF PYROMETER WIRES ART ON REVERSE S/0F is an annular member which moves 
Couns 108 aeceart "i Ouice COURmG CONMMECTORS fore and aft to vary the area of the 
= eps Thermo Electric Ca. duc pronction fuse ame accessouss exit annulus, thus controlling the flow 
of air across the cylinders. The fan is 
driven by 2-speed fluid couplings in the 
engine accessory section The high 
ratio is used for cooling at extreme 
altitudes and for maximum provision 
of anti-icing air, which is bled from 
the fan diffuser 
Use of the high ratio is restricted to 
low engine speeds at low altitude, be- 
cause of drive structural limits. Bar- 
ring drive failure, the fan would absorb 
about 1000 hp if left in high drive at 
take-off rpm, whereas fan power for 
cruising is typically 25 or 30 hp 
The engine cooling fan now being 
used is of Convair design. It consists 
of six highly cambered blades, has no 
contravenes, and contains cast-in elec- 
trical anti-icing elements. The re- 
quirement for anti-icing provisions was 
the main incentive for developing this 
fan, since the original fan assembly 
contained 34 closely spaced blades and 
72 sheet metal contravanes—an ar- 
rangement very difficult to anti-ice. 
The fan drive shaft is co-axial with 
an alternator drive shaft. Four of the 
engines are equipped with 40 kva alter- 
nators, an electrical power supply 
which could probably accommodate a 
town of about 1200 population, but 
none too much for the maze of electri- 
cal equipment carried on the B-36. 
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Jan. 8—The recent increase in interest 


in Liquefied Petroleum Gas as a motor 
fuel, particularly in the bus industry, 
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Spicer ability to ‘feel’ and control molecules . . . and all the factors that 
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Equipped with a Brown-Lipe Transmission built in the Spicer Pattern of Precision! 


The first selective type automobile trans 
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factory to the E. R. Thomas Motor Company 
in 1906. As standard equipment in the 
Thomas Flyers in 1908, a Brown-Lipe Trans 
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precision control, to constantly maintain 


its enviable record of quality production 


Within the last 20 years Spicer hasadapted its 
synchronized gear-shift principles to Brown 


I ipe transmissions tor rugged truck and bus 


service. Hlundreds of thousands of these 


synchronized units now are in heavy-duty 
operation, establishing outstanding records 


of long life. economy, and ease of operation 


The Spicer Pattern of Precision in every 
manufacturing step pays off in every Spicer 


automotive power transmission unit 
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stems from pressure from three 
sources: essential economies, higher 
compression ratios and increased sup- 
ply of LPG itself. 

These were the opening remarks of 
one of the two speakers, Leonard Ray- 
mond, staff engineer, Socony Vacuum 
Co., at the January meeting. 

The independent bus operator’s posi- 
tion has become fairly serious in the 
squeeze between rising labor and other 
costs and continued fare difficulties, 
Leonard said. The availability of en- 
gines of higher compression ratio to 
use high octane number propane makes 
it possible to improve the fuel economy 
with this lower energy material. The 
increased supply of LPG arises from 
the tremendous expansion of the natu- 
ral gas industry and the increasing 
insistence of state regulatory bodies, 
such as the Texas Railroad Commis- 
sion, and the oil industry itself that 
loss of light hydrocarbons by flaring 
must be eliminated as being detri- 
mental to conservation of our re- 
sources and economic waste 

Historically, Liquefied Petroleum Gas 
was first produced from refinery natu- 
ral gasoline in 1910 and the first trial 
uses in industrial, domestic and auto- 
motive applications were made shortly 
thereafter. The LPG industry grew 
very slowly until the late thirties when 
a marked upswing in domestic sales 
began, followed by expansion of other 
uses. The rate of growth since 1935 
has been very large, averaging 26‘< 
per year. LPG sales in 1950 totaled 342 
billion gallons compared to 43 billion 
gallons of motor gasoline 

Due to the high volatility or vapor 
pressure of propane, in order for the 
material to be handled as a liquid, 
which is desirable from the standpoint 
of equipment size and economics, it 
must be maintained under pressure 
during all phases of its handling, 
Leonard told the group. This includes 
its storage at point of manufacture, 
its transportation by tank car or trans- 
port truck, its storage by the user, and 
its final use in the vehicle fuel tank 
and part of the fuel system 

The user’s or operator's storage 
facilites can be either above or below 
ground, above ground being preferred 
due to reduced corrosion, ease of in- 
spection and lower cost. Storage and 
vehicle tanks for commercial propane 
must have a minimum design working 
pressure of 250 psi, equivalent to a 
hydrostatic test of 1000 Ib 

The heart of the propane fuel sys- 
tem is the converter and carburetor 

The gas carburetor differs from the 
gasoline unit since propane is supplied 
as a gas. The gas is drawn into the 
carburetor by engine suction, the car- 
buretor and final pressure regulator 
being coordinated in design so as to 
produce control of air-fuel ratios over 
a range of operating conditons. An 
air-fuel ratio of about 13:1 is recom- 
mended for fuel load and between 14 
and 14:5 for part load. Starting is 
faciltated by a special chock arrange- 
ment for both the air and gas passages. 

Since propane enters the manifold 
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reduce application time, improve 
weight control, and provide more 
efficient sealing of fuei tank details. 
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Sliding linear motions are nearly always 
troublesome. Thousands of progressive engi- 
neers have solved this problem by applica- 
tion of the Precision Series A or Low-Cost 
Series B BALL BUSHINGS. 

Alert designers can now make tremen- 
dous improvements in their products by 
using BALL BUSHINGS on guide rods, re- 
ciprocating shafts, push-pull actions, or for 
support of any mechanism that is moved or 
shifted in a straight line. 

Improve your product. Up-date your de- 
sign and performance with BALL BUSHINGS! 

Now manufactured for Ya", 2", %”, 

1”, 1%” and 2'2” shaft diameters. 


LOW FRICTION - LOW MAINTENANCE 
ELIMINATES BINDING AND CHATTER 
SOLVES SLIDING LUBRICATION PROBLEMS 
LONG LIFE - LASTING ALIGNMENT 


Write for descriptive literature and the 
name of our representative in your city. 


Progressive Manufacturers Use Ball Bushings 
Mm eae a 


THOMSON INDUSTRIES, 


Dept.A MANHASSET, N.Y 


Alse manufacturers of NYLINED Bear- 
ings — DuPont NYLON within @ metal 
sleeve—for rotation and reciprocation. 


as a gas the advantage of the latent 
heat of vaporization of gasoline in re- 
ducing mixture temperature is lost 
For this and other reasons, if we install 
the propane converter and carburetor 
without other change, a loss in volu- 
metric efficiency and power output of 
as much as 5‘: may result. A consider- 
able part can be recovered by replacing 
the standard gasoline manifold and hot 
spot with a special cold manifold 

Propane and butane have much 
higher octane numbers than current 
regular grade gasolines and make 
knock-free operation at higher com- 
pression ratios possible with conse 
quent increase in power output 

There is not very much information 
available on maintenance of propane- 
powered buses due to insufficient mile- 
age and experience with the new units 

The availability of LPG varies wit! 
each area and company, Leonard said 
While propane is plentiful in the 
Southwest, it is in undersupply in the 
East, the available supply of refinery 
propane there being committed to the 
more profitable industrial, utility and 
bottled gas markets with no excess foi 
automotive use. Undoubtedly the avail- 
ability of propane is largely a matte: 
of price, and its production by re- 
fineries can be increased considerably 
if the price is sufficient to encourage 
such action However, any such in- 
creases in price would obviously reduce 
the differential from gasoline and 
make the product less attractive to the 
operator 

With regard to legal and safety as- 
pects, many states and municipalities 
have adopted the recommendations ol 
Pamphlet 58 in their entirety or with 
some modifications, generally in the 
direction of greater severity. A numbe1 
of communities prohibit storage of 
LPG within the city limits, and the 
movement of LPG transports is re- 
stricted to certain routes and times 

The question period on this subject 
emphasized that for a considerable 
time to come New England states could 
not anticipate the use of LPG 
motor fuel because of the geographical 
relationship with the source of supply 
and apparent difficulty in conforming 
with the present fire, safety and in- 
surance laws 

D. S. Webber, vice-chairman of 
Meetings and Programs, introduced 
the second speaker of the evening 
Norman Hoertz, chief engineer, service 
division, Thompson Products, Inc 
The topic was basic maintenance prob- 
lems for valves in automotive and diesel 
engines. This talk, like the one of the 
previous speaker, was illustrated by 
the use of lantern slides 

An emphatic need for precision and 
accurate checking and adjusting of 
valve lash was reiterated by Hoertz 
Insufficient valve lash will greatly re- 
duce the efficient life of any engine 
while excessive valve lash is responsible 
in most cases for broken valves and the 
resultant damage to the engine 

Replacement of worn or damaged 
valve springs does not necessarily re- 
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“REJECTS CAN BE MINIMIZED 
WITH THE 
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Ture is always one right 
cutting fluid for every ma- 
chining job—one that will do 
the job better or faster, or both. 
Take Rudolph’s problem of re- 
jects. Here is what one com- 
pany did about it. 
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on performance records that prove Velvetouch lasts longer. And 
it lasts longer . . . because it’s all-metal! Leading equipment manu- 
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They know they can depend on Velvetouch! It lasts longer . 
won't rot or glaze like asbestos . . . delivers uniform friction action. 
And with Velvetouch, due to its powdered metals make-up, a friction 
surface can be developed to meet your individual needs. Our engi- 
neers will gladly consult with you. Either contact our nearest branch 
. ++ Or write The S. K.Wellman Co., 1374 E. 51 St.,Cleveland 3, Ohio 


THE S. K. WELLMAN CO. WAREHOUSING CENTERS 


ATLANTA... 119 14th St., N. E LOS ANGELES -1110 S. Hope TORONTO, ONTARIO 
Atianta 5, Georgia Street, Los Angeles 15, Calif TheS.K.WelimanCo.of Canada, 
Ltd., 2839 Dufferin St. 
CHICAGO 1500 South West- PHILADELPHIA. 97 E. Mon- eee 
ern Ave., Chicago 8, Iilinois tana St., Philadelphia 19, Pa. EXPORT DEPARTMENT-- 


8 So. Michigan Ave. 
CLEVELAND- 1392 East 5ist PORTLAND.636 N. W. 16th Chicago 3, Ill., U. S. A. 


St., Cleveland 3, Ohio Ave., Portiand 9, Oregon 
WASHINGTON OFFICE 


DALLAS -- 3407 Main Street, SAN FRANCISCO 424 Bryant 1101 Vermont Ave. N. W., 
Dalias 1, Texas Street, San Francisco 7, Calif Washington 5, D. C. 
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Engineers 


choose your area 
of specialization at 
Minneapolis-Honeywell 


Minneapolis-Honeywell Regula- 
tor Company, the leader in the 
field of automatic controls and 
instrumentation, is presently en- 
gaged in research and design 
work in the areas listed below 
in both the aeronautical and 
general engineering divisions. 
Much of this work borders 
closely on so-called “pure” or 
“hasic”’ research. 


If you as an engineer are pri- 
marily concerned with any of 
these fields of work; if you have 
the proper background; and if 
you are interested in becoming 
associated with a stable progres- 
sive firm, please let us hear from 
you. 


electronics 
servo-mochanisms 
hydraulics 
electro-magnetics 

heat transfer 

vacuum tabes 

gyros 

relays 

compautors 
electro-mechanical devices 
®@ semi-conductors 

© bearings 

@ electrical contact phenomena 


Excellent opportunities for ad- 
vancement in an expanding or- 
ganization. Promotions granted 
on basis of merit. Salaries com- 
mensurate with background. 


Address reply to: 


R. WAGNER 


Minneapolis-Honeywell Regulator Co 
2753 Fourth Avenue South 
Minneapolis, Minnesota 


Honeywell H| 


ee 7 
Fit i Conttols. 


store the springs to their original re- 
quired tension. Worn spring cups or 
wear in the casting around the out- 
side of the valve guide should be com- 
pensated for. In some cases a thick 
steel washer can be used. The depth 
of the valve in the seat caused by grind- 
ing should also be compensated in a 
like manner 

Valve seats should be deep, rather 
than shallow, when the need for re- 
placing takes place, since the former 
is less subject to warping than the 
latter. Uneven cooling, created by cer- 
tain cylinder casting designs where the 
water jacket does not extend com- 
pletely around valve seat, is to some 
degree responsible for this condition 
and is more acute in the case of the in- 
Stallation of narrow seats. This seat 
movement varies from 8 thousandths 
to 20 thousandths of an inch, Hoertz 
Said. 

If there is a choice of hardness in the 
material of the valve seats, such as 
Stellite, then the latter should be used 
for installation, since a much longer 
life can be expected with the latter 
over hard iron seats. Worn tappets or 
rocker arms should be repaired or re- 
placed; otherwise correct tolerances 
cannot be maintained and short engine 
life is usually the result. 

Sodium-cooled valves normally re- 
duce operating temperatures by about 
200 F and extended motor life is the 
expected result, so that when they 
are available as a service item the net 
result is justification for the increased 
cost. The latest innovation in the 
valve train towards the conservation of 
parts and extended motor life is valve 
rotators These rotators are known 
by various trade names and are gen- 
erally classified as positive type and 
release type. The extended life of 
valves with this type of installation is 
from two to five times and in frequent 
cases ten times more 

The reasons for this are 

A. Valve face and seat are con- 
Stantly wiped clean—no build-up of 
deposits to flake off and start valve 
guttering 

B. Stem deposits which cause valves 
to stick in their guides and to be held 
open are prevented 

C. Effects of distortion due to ther- 
mal and/or mechanical factors are 
minimized. 

D. Local hot spots that cause burn- 
ing are prevented 

E. The valve tip is prevented from 
grooving due to rocker arm scrubbing 

F. More uniform stem lubrication is 
provided, and acts to prevent scuffing 

A letter from Harry Stanton who was 
in Detroit was read by Dave S. Webber. 
Stanton, who is automotive engineering 
editor for the Boston Globe, is repre- 
senting Lewis B. Ebbs, chairman of the 
New England Section, at the Annual 
SAE Meeting. Harry's chief mission is 
to convince the meetings committee 
that the national transportation meet- 
ing for 1954 should be held in Boston 
Lew Ebbs stated that such an adven- 
ture has the backing of the Boston 
Chamber of Commerce 


TAP-LOK 
INSERTS 


Tm mS Cs 


and 
Sy mT Cs 


Tapped threads that strip easily 
are a headache to customers 
Thread failure in light metals, 
plastics and similar materials can 
be prevented by the Tap-Lok 
Insert, a hard steel bushing that 


increases the shear area 


These Inserts are widely used for 
original installation because, being 
self-tapping, they save many man 
hours in assembly. They are 
quickly installed with a simple 
driving tool into a cored or drilled 
hole equal in size to a tap drill 
hole for the external thread of 
the Insert. They hold rigidly in 
position and do not become 
loosened when the male part of 


the fastening is removed 


The Inserts are also extensively 
used for the salvage of threads 
stripped in assembly. Many manu 
facturers are using them for this 
purpose to reduce the high cost of 


rejects. 


Send for samples and 


descriptive folder. 
° 


Also manufacturers of 
Groov-Pins for posi- 
tive locking press fit. 


GROOV-PIN 


CORPORATION 
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ARMAMENT ENGINEERS 


A better job, a better life, a better future 
can be yours in California—at Lockheed Air- 
craft Corporation. 

On the job, you enjoy increased pay; fine, 
modern working conditions; association with 
top men in your profession—men who have 
helped build Lockheed’s reputation for lead- 
ership. 

Off the job, you live in a climate beyond 
compare—where outdoor living can be en- 
joyed the year around. 


In addition, Lockheed’s production rate 
and backlog of orders—for commercial as 
weil as military aircraft—insures your future. 


REQUIREMENTS: 
Experience in the design of aircraft arma- 
ment installations —including fixed and 
movable guns, rockets and bombs 


NOTE TO ENGINEERS WITH FAMILIES: 


Housing conditions are excellent in the Los 
Angeles area. More than 35,000 rental units 
are available. ThouSands of homes have been 
built since the war; huge tracts are under 
construction now. You will find the school 
systems as good—from kindergarten to col- 


lege. 


Send today for free, illustrated brochure 
describing life and work at Lockheed in 
Southern California. Use handy coupon below. 


M. V. Mattson, Employment Manager, Dept. SAE—AE-2 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing life 
and work at Lockheed 


My name 
My address 
My city and state 


My occupation (type of engineer 


120 


New Members Qualified 


These applicants qualified for ad- 
mission to the Society between Dec. 10, 
1951 and Jan. 10, 1951 Grades of 
membership are: ‘(M) Member; (A) 
Associate; ‘J) Junior; (SM) Service 
Member; (FM) Foreign Member 


Atlanta Group 
E. S. (Dewey) Parks ‘A) 
Whitworth (M) 


William H 


Baltimore Section 


Richard V. Petterson (J) 
Wilson Reynolds, Jr. (J) 


Harry 


British Columbia Section 
John Smith McKinven McLean (A) 


Buftalo Section 


Eric G. Boehm (M), Robert Dietrich 
Gruntz (J), Henry K. Lanz (J) 


Canadian Section 


John Frederick Jones (J), Major 
Charles Gray Provan (A), W. C. Stew- 
art (A), Charles O. Wallin (J) 


Chicago Section 


Charles Francis Bremigan, Jr. (J) 
Frank Joseph Charhut (J), Raymond 
A. Church (M), Robert O. Derrick, Jr 
(J), Mark Dick (M), Michael P. Fod- 
roci (J), Lawrence I. Frisbie (M), Don- 
ald R. Granberg (J), Frederick Hyatt, 
Jr. (J), Paul S. Krause (M), Harold 
W. Logan (M), Elmer Allen Pagel (J) 
William R. Power (M), Richard John 
Rayer (J), Leonard Walter Szymanski 
iJ) 


Cincinnati Section 
William Vern Chambers (J) 


Cleveland Section 


L. R. Barr (M), Allen M. Bower (J) 
George W. Drew (J), Thomas J. Dur- 
kin (A), Murray Templeton Galbraith 
(A), Harold H. Humpal (J), George A 
Kalls (M), William Card Nusbaum (A) 
Leonard C. Shrewsbury, Jr. (J), Harold 
H. Stroebel (J), Frank W. Zurn ‘J) 


Dayton Section 


Michael Joseph McInerney ‘J) 
C. Satterlee (J) 


Guy 


Detroit Section 

Thomas D. Belanger (J), Alexander 
H. Ben-Azul (J), Albert E. Blandford 
(M), Ronald W. Campbell (J), Lewis 
D. Crusoe (M), Rae C. Culley ‘(M), 
Bennett Roy Gardner (M), George E 
Gregg (J), Richard F. Jacobs (J), Al- 
fred V. Kazmierczak (J), William A. 
Kelley (J), Francis C. Lorimer, Jr 


Continued on Page 122 
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Weight 60 Ibs. 
13” x 16" = 14” 


Another Waterman first, a compact, 
portable wide band pass laboratory 
oscilloscope with markers that are 
triggered in synchronism with the 
incoming signal. Ideal for pulse meas- 
urements, such as shape, amplitude, 
duration and time displacement. S-5-A 
LAB PULSESCOPE is adaptable to all 
kinds of electronic work where know!- 
edge of circuit performance is essential. 
Built in Video delay permits observa- 
tion of leading edge of triggering pulse. 
Precision means of amplitude calibra- 
tion are provided. Sweep can be either 
repetitive or trigger with 10 to 1 
expansion when desired. Internally 
generated markers, together with 
Video calibration, provide quantitative 
data of amplitude, shape, duration 
and time displacement of pulses. The 
oscilloscope thus is truly a PULSESCOPE, 


another Waterman first. 


Video amplifier up to 11 mc Video Delay 
0.55 us Pulse rise and fall time better than 
0.1 us Video sensitivity O.lv p to p in 
Sweep 1.2 us to 120,000 us with 10 to | sweep 
expansion Sweep triggered or repetitive 
Internal markers synchronized with sweep 
from 0.2 us to 500 us Trigger generator 
with output available externally Built in pre 
cision amplitude calibrator Combination case 
Operates on 50 to 1000 cycles at 115V AC 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 

CABLE ADDRESS: POKETSCOPE 
WATERMAN PRODUCTS INCLUDE: 
$-4-A SAR PULSESCOPE 
S-10-B GENERAL POCKETSCOPE 
S-11-A INDUSTRIAL POCKETSCOPE 
$-14-A HIGH GAIN POCKETSCOPE 
$-14-B WIDE BAND POCKETSCOPE 
$-15-A TWIN TUBE POCKETSCOPE 


Also RAKSCOPES, RAYONIC 
Cathode Ray Tubes 
and other equipment 


‘ 
WATERMAN PRODUCTS 
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You are invited to make full 
use of FRAM’s facilities to 
solve your filtration problems 


In Dexter, Michigan, Fram Corporation operates the world’s 
first large Dust Tunnel. Here, all types of internal combustion 
powered equipment can be tested under any simulated dust 
condition—accurately measured and controlled! Vehicles from 
giant buses to small cars can be tested in hours instead of weeks. 
Dust conditions from city air to a blinding sand storm can be 
duplicated at will. These facilities are at your disposal . . . for the 
asking! If you'd like to use Fram’s Dust Tunnel to solve your 
filtration problems, write: 


FRAM CORPORATION, Providence 16, R. I. 
In Canada: J. C. Adams Co., Ltd., Toronto, Ontario 


Manifedliset of. 


FRAM OIL & MOTOR CLEANERS FRAM FILCRON REPLACEMENT 
CARTRIDGES * FRAM CEL pad REPLACEMENT CARTRIDGES 
FRAM FILTRONIC REPLACEMENT CARTRIDGES we FRAM CAR 
BURETOR AIR FILTERS we FRAM GASOLINE FILTERS Ye FRAM 
CRANKCASE AIR FILTERS we FRAM POSITIVE CRANKCASE VEN 
TILATORS we FRAM RADIATOR & WATER CLEANERS  FRAM FUEL 
OIL FILTERS ww FRAM INDUSTRIAL OIL AND FUEL FILTERS we FRAM 
SEPARATOR-FILTER FOR IMMISCIBLE LIQUIDS  FRAM CUSTOM 
DESIGNED FILTERS FOR SPECIALIZED APPLICATIONS 
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Controlled Laboratory tests 
show FRAM cartridges remove 
more contaminants faster 
than other popular brands 


In a series of oil filtration laboratory tests, the 
Fram Filcron cartridge was tested against 
other popular cartridges of comparable size. 
Batch clean-up tests were performed using 
identical quantities of oil containing identical 
quantities of contaminants (.134°, by weight 
under electric eye analysis). Tests were run 
for 10 hours, with the results graphed at the 
left. It is interesting to note that at the end 
of 5 hours, the Fram Filcron had removed 
more than half again as much contaminant as 


other cartridges did at the end of 10 hours! 


TR) ee ee 
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CLARINDA, IOWA 


New Members Qualified 


Continued 


(SM), John W. Luecht (M), Norval W 
Marlett (A), Richard John Matt (J), 
William L. Miron (J), Thomas Eagles 
Moore (J), Kenneth S. Palmer (J), 
Edward John Pawlak (J), Johm T. 
Redmon (A), David William Roth (M), 
Arthur A. Rubly (M), Lyle H. Russell 
(M), William W. Snyder (J), Edward 
D. Spicer (J), Frederick A. Stewart (J), 
George Richard Thalman (J), Robert 
Gerald Thom (J), James Willard 
Wright ‘J), John A. Yntema (J), Louis 
Paul Zetye (J) 


Indiana Section 


Walter M. Horner (J), Robert Lewis 
Jones (J), Harry A. May (M), George 
WwW. Onksen (M) 


Kansas City Section 


Richard H. Mead (‘A), Joseph J 
Waldman ‘(M) 


Metropolitan Section 


John K. Appeldoorn (M), Peter G 
Brackley (J), Bernard I. Fisher (J), 
Jack W. Kalbfeld (J), William H. Nien- 
hauser (M), James J. Rowe (M), Har- 
old P. Schaller (A), Herbert M. Toomey 
(SM). 


Mid-Continent Section 
John H. Spaan, III (J) 


Mid-Michigan Section 


Joseph F. Hein (J), Gordon S. Mar- 
vin (M), Paul H. Morehead (J) 


Milwaukee Section 


Joseph C. Arnold ‘(M?’, Glenn M 
Frazier (P), Robert E. Kernan (A) 
Dan M. Zelinger (J) 


Mohawk-Hudson Group 


Lawrence Charles Olsen (J), Leland 
C. Tupper (J) 


Montreal Section 


John Seymour Newman (J), R. F 
Stapells (M), Jason J. Waller (M) 


New England Section 


Chester M. Maloney (‘A), George 
William McGown (J), Norman Frank- 
lin Thompson, Jr. (J) 


Northern California Section 


Paul Gustav Noack (M), John Robert 
White (J) 


Northwest Section 


Vaughn H. Dorsey (J), Francis B 
Nyland (A), George H. Stephens (J) 


Continued on Page 124 
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WALDES TRUARC RINGS REPLACE COTTER PINS... 
sAVE 44% iN LABOR AND ASSEMBLY COSTS 


COTTER PIN WAY: Flint wheel shaft in lighter assembly requires cotter pin, 
wosher. Difficulty in drilling perfect hole causes rejects. Assembly is slow, costly. 


TRUARC WAY: Woldes Truarc ‘’E” 


sembly securely for life. Groove is ih easily cut 


Brown & Bigelow, St. Paul, Minn., saved 
$6.95 per thousand units by incorpo- 
rating Truarc Rings in the design for the 
REDI-FLAME compressed gas desk 
lighter! In spite of greater initial cost 
of Truarc Rings as against cotter pins, 
they were able to cut machining and 
assembly costs drastically—for an over- 
all savings of 44%! 

Redesign with Waldes Truarc Rings 
and you too will cut costs. Wherever 


you have a fastening problem... wher- 


For precision internal grooving and undercutting ... 


ring fits into groove in shaft; locks as- 
assembly is simple, speedy. 


ever you use machined shoulders, bolts, 
snap rings, cotter pins, there's a Truarc 
Ring designed to do a better job of 
holding parts together. 

Waldes Truarc Rings are precision- 
engineered ...quick and easy to assem- 
ble and disassemble. They can be used 
over and over again. 

Find out what Truarc Rings can do 
for you. Send your blueprints to Waldes 
Truarc engineers for individual atten- 
tion, without obligation. 


$ 


r 
| 


COMPARATIVE COSTS 


Cotter Pin Way Trvare Way 


$PerM $PerM 


Material 
Shoft 48 
Cotter pin .46 
Washer 1.50 

2.44 


Material 


Shoft 35 
Trvarc ring 8.68 


9.03 


lebor lebor 


Shaft 10.22 
Washer 72 
Assembly 9.28 9.28 

"20.22 


$22.66 


Shoft 2.27 


Assembly __ 4.41 
6.68 


TOTAL $15.71 


TOTAL 


TOTAL SAVINGS WITH TRUARC RINGS; 
$6.95 or 44% 


Waldes Grooving Tool. 


POR ES eae 


SEND FOR NEW BULLETINS a> 


WALDES 


»y-TRUARE 


REG. U.S. PAT. OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ORE OF MORE OF THE FOLLOWING 
B.S. PATEMTS, 2.902.047; 2.302.948, 2.416.052, 2.420.921, 2.426.341; 2.439.705; 2.441.046; 2.455.165 
“9.403.900; 2.403.389, 2.467.602, 2.487.603, 2.491.306, 2.509.081 AND OTHER PATENTS PERDING 


fy 
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/ Please send engineering specifications and data on Waldes 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 


Truarc Retaining Ring types checked below. $A-024 
0 Bulletin #5 Self-locking ring types 
0 Bulletin *6 Ring types for taking up end-play 
) Bulletin #7 Ring types for radial assembly 
Bulletin *8 Basic type rings 


© Send me information about the Waldes Grooving Tool. 
Name 

Title 

Company 
Business Address 
City 


asin Git Giuh dn Gane inh ea tam een em Gan ae 


Zone. Stote_______s678 


lice uss sus cis wah Gutdebenirei uate eee benion ieee 


123 





Maan tea 


et 
TO |! STRESS 
mea eae 


bi) Mtl S 


HS-27 


flush head 


HS-28 


flat head 


with the 


TOLERANCE 
SHANK 


The answer to design re- 
quirements where a close fit 
(either slide or interference) is 
needed in critical fitting attach- 
ments. HI-SHEAR close toler- 
ance shank rivets are now 
available in two minimum 
hardness ranges, 125,000 psi 
tensile and the new 160,000 psi 
tensile 

The new hi-tensile HI-SHEAR 
rivet features 160,000-180,000 
psi hardness, rebalanced pro- 
portions, a 24ST collar, tensile 
strength approximately equal 
to an AN bolt plus the proven 
advantages of HI-SHEARS, sav- 
ing weight, time and space 


DIAMETER 
1894 
2492 
3117 
12 3742 
14 | 4367 
| 


DASH NUMBER 
6 


8 


-16 4991 
18 5616 
20 6240 


U.S. and foreign potents—Trademark reg 


A SIO" WNL TOOL CO 


8924 BELLANCA AVENUE 
LOS ANGELES, CALIF 


New Members Qualified 


Continued 


Philadelphia Section 


James Ewell Erwin, Jr. (J), 2nd Lt 
Joseph S. Lawrence, Jr. (J), Francis 
Joseph Shinaly (M), John Thomas 
(M), Victor J. Tomsic (J). 


Pittsburgh Section 
Wayne M. Gersen (J) 


St. Louis Section 
Roy P. Stahl (J) 


San Diego Section 
Robert Lynn Engleman (J) 


Southern California Section 


Boyd Dahle (M), Phillip B. Garner 
(J), Corril B. Harris (M), Robert A. 
Morrison (J), Robert S. Petersen (J), 
Frank Edward Pilling, Jr. (J), Earl 
Charlton Swallow (A) 


Southern New England Section 


Charles Marshall Davidson (J), Wil- 
liam Paul Wing (J) 


Texas Section 


Lt. Col. John H. Ford, Jr. (SM), Ed- 
win Roy Jones (J), Joe L. Neveux (M) 


Twin City Section 
Thomas Peter Albrecht 


Washington Section 
Raymond A. Coulombe 


Western Michigan Section 


Thomas J. Domsic (A) 
Rewalt (M) 


Nathan H 


Williamsport Group 


Selman Ginsburg ‘A), Maurice Gold- 
finger (A) 


Outside Section Territory 


Harold W. Austrow (J), Russell Can- 
dee (M), William E. Dearlove (J), Wil- 
liam Fairhead (A), Thomas Reese 
Kirkman (M), Warren W. Klos (M), 
Desle O. H. Miller (M), W. D. Popek 
(J), Franklin B. Rote (M), Charles A. 
Ruhl (M), John B. Stobbart (J), Roy 
Donald Strader (A) 


Foreign 


Joseph Cheetham (FM), New Zea- 
land; Marcel Reichel (FM), France. 


ENGINEERS 
DESIGNERS 
PHYSICISTS 


The Aerophysics & Atomic Energy 
Research Division of North Amer- 
ican Aviation, Inc. offers unparal- 
leled opportunities in Research, 
Development, Design and Test 
work in the fields of Long Range 
Guided Missiles, Automatic Flight 
and Fire Control Equipment and 
Atomic Energy. Well-qualified en- 
gineers, designers and physicists 
urgently needed for all phases of 
work in 


SUPERSONIC AERODYNAMICS 
PRELIMINARY DESIGN 
& ANALYSIS 
ELECTRONICS 
ELECTRO-MECHANICAL 
DEVICES 
INSTRUMENTATION 
FLIGHT TEST 
NAVIGATION EQUIPMENT 
CONTROLS 
SERVOS 
ROCKET MOTORS 
PROPULSION SYSTEMS 
THERMODYNAMICS 
AIRFRAME DESIGN 
STRESS G STRUCTURES 


Salaries Commensurate with train- 
ing & experience. 


Excellent working conditions. 
Finest facilities and equipment. 


Outstanding opportunities for ad- 
vancement. 


Write now — Give complete 
resume of education, back- 
ground and experience 


PERSONNEL DEPT. 


AEROPHYSICS & ATOMIC 
ENERGY RESEARCH DIV. 


North American Aviation 


12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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Meet Everett H. Clark 


General Manager 


International Packings Corporation 
Affiliated with Graton & Knight Company 


Educated at Worcester Polytechnic Institute, Mr. 
Clark met his first packings problems as a designer 
and manufacturer of precision instruments. With 
Graton & Knight Company since 1935, he has been 
factory worker, foreman, sales correspondent, 
sales engineer, sales manager and finally General 
Manager of the Packings Division. He wrote the 
320-page Graton & Knight Packings Manual, 
which has been adopted as a text book in many 
of the technical schools and colleges. A member of 
the Standards Committee of the American Leather 
Belting Association, he is now at work on the 
standardization and simplification of packings 
through the Joint Industry Conference. 


There’s a personal side to 
every packings problem 


It lies beyond the Dash number, with its dimensions. It involves 
questions relating to fluid: its pressure and temperature range; 
to apparatus: its function, metals and finishes . . . 

At G&K-INTERNATIONAL your answers to these questions 
receive the personal attention of men who have lived and worked 
with packings applications for many years. Their experience 


In this current series of advertisements 
we want you to meet these men. Their in leather and impregnants, in basic rubbers and compounds, in 
experience is yours to command. 

design and manufacture . . . all are summed up for you in pack- 


ings that meet your needs exactly. 


. Leather and synthetic packings 


GRATON & KNIGHT COMPANY INTERNATIONAL PACKINGS CORPORATION 
Worcester 4, Mass. Bristol, New Hampshire 
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For Record Service ..- 
or Record Performance 


Stage Hydraulic 
And you can expect real perform- 


When Barnsdall Division of Sunray 
Oil began a systematic inspection and 
overhaul of a number of their Twin 
Disc Series 16,000 Hydraulic Torque 


Converters, after three and one-half 


years of continuous service, here’s 
what they found on the first converter: 


€€ Bearings and fluid seals in good con- 


dition and re-used. Necessary to replace 
Two of the 
first stage guide blades in the turbine 


only gaskets and ‘0’ rings. 


housing were loose and were therefore 


re-riveted. 99 


That's real wear-life—the kind you 


can expect from a Twin Disc Three- 


Twila pisc 


eataie 12) an yA oy pees orives 


COLOwHE 


TCH COMPANY, Racine, Wisconsin - 


TWIN DISC Cl 


BRANCHES: CLEVELAND + DALLAS + DETROIT - 
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Torque Converter. 
ance, too. For three of these same 
Twin Disc converters are on the rig 
which drilled 3500 feet in 24 hours 

. a record in the California field . . 
and later came out of the hole from 
approximately 9000 feet in 114 min- 
utes. 

In California or in every field the 
Disc 
Torque Converters the 


world over, you'll find Twin 
Hydraulic 
choice of leading drillers because 
these men know Twin Disc offers the 
best in converter wear-life, the best in 
rig wear-life, and the best in per- 
Write today 
135-D, Twin Disc’s mew literature on 


formance. for Bulletin 


torque converters 


#OLa@ 


RL a 


WEWARK - MEW ORLEANS + SEATTLE « THLSA 


Applications Received 


membership re- 
10, 1951 and Jan 
are listed below. 


The applications for 
ceived between Dec 
10, 1951, 


Baltimore Section 

Edwin V. Bishop, Bronaugh Wood- 
land Deringer, Jr 
Buffalo Section 


Joseph R. Grenier, 
Haig, Jr 


Chester Raymond 


Canadian Section 


Robert Ego McKnight 
holland 


W. E. Mul- 


Central Illinois Section 


Mur! W. Clark, Harold M. Johnson, 
Norwood L. Snowden 


Chicago Section 


A. Berg, Henry Robert Billeter, Rus- 
sell B. Deeds, Robert W. Halberg, 
Richard C. Hoskins, Dr. Klaus Karde 
Norvin P. Kinder, John E. Lane, 
Richard W. Roberts, John Louis Smith, 
Fred G. Wacker, Jr., Ralph L. Wetzel, 
Lee ©. Gillespie 


Cleveland Section 


Henry William Brock, Thomas F 
Cockrem, Edward W. DeHaven, Walter 
Ermer, Elmer Dale Galey, Edward B 
Hupert, Cecil G. Martin, Vincent P 
Masi, Fred J. Meredith, Joseph Poticny 
Gene P. Robers, Herman Douglas 
Rowe, Leo E. Schamadan, Jr., William 
Howard Sherwood, Charles S. Tennant, 
Frank L. Zirbes, Dan Wessman 


Colorado Group 
Theodore A. Opp 


Dayton Section 


Wunibald I. E 
Solch 


Kamm, Joseph I 


Detroit Section 


Volney P. Bayley, Donald C. Bender, 
Harold John Bergum, Clinton R 
Boothby, Robert H. Briggs, George 
Francis Butts, Richard Cass, George P 
Fenstermacher, Joseph C. Fields, James 
W. Fostey, Harris F. Grether, Robert 
Guthrie, Ralph H. Hixenbaugh, Arthur 
Vaun Kassel, Warren E. Meredith, 
Phillip V. Millard, Russell Bryan Mills, 
George Nelson, Jr., James E. Rissman 
Harry M. Seubert, Jr., LeRoy Stram, 
Jr., Guy Boyd Vass 


Indiana Section 

Charles F. Lamm, Charlie M. LaVine 
Jack D. Lineberry, Clarence Milton 
Nordman 
Kansas City Section 

Donald Steve Papas 


Metropolitan Section 


Sidney Bashein, Charles E. Collins, 
William S. Kaska, John Pfeifer, Wil- 
liam A. Sohl, Eric J. Straus, Edwin J 
Zinszer, Albertus E. Schmidlin 


Continued on Page 128 
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CUMMINS 


SAE 


Mielaiaia nd 
DIESEL 


wauxesHa Caterpillar 


‘ 


WISCONSIN MOTORS 


eee leading firms, and many more, have chosen 
onaldson Air Cleaners to protect their engines 
against dust. 

For the tractors, trucks and other equipment 
which these engines power, Donaldson Air Clean- 
ers assure high-level performance /onger! 

This long-life protection and “follow-through” 
service have made the Donaldson Company the 
world leader in heavy-duty air cleaners. 


REO 


DONALDSON COMPANY, INC. 
666 Pelham Bivd., St. Paul 4, Minnesota 


Donaldson AIR CLEANERS 
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SOLVED BY 


MIDLAND 


WELDING Nuts 


r Br ’ 


Assembly/of Master 
f ‘ . a . * 
Aylinder Simplified 
The problem was to eliminate the necessity of holding 


nuts on under side of bracket while the bolts were 
turned into‘place. 


With Midland Nuts securely welded to the under side 
of the bracket it was simple to slip the master cylinder 
into place and tighten the bolts. 

Midland Welding Nuts save time—reduce costs. 


Your similar production problems will benefit from 
use of Midland Welding Nuts. We would like to show 
you how. Write or phone today. 


THE MIDLAND STEEL PRODUCTS CO. 


6660 Mt. Elliott Avenue + Detroit 11, Mich. 
Export Department: 38 Pearl St., New York, N. Y. 


World's Largest Manufacturer of AX 
AUTOMOBILE and TRUCK FRAMES sa 


Air and Vacuum Air and 
POWER BRAKES Electro-Pneumatic 
DOOR CONTROLS 


Applications Received 


Continued 


Mid-Continent Section 
Russell ‘Edward Linnard 


Mid-Michigan Section 
Cecil M. Scholfield 


Milwaukee Section 
John P. Kelly, Orland C. Redo 


Montreal Section 
Sumer Wolf 


Northern California Section 

John Arthur Blauert, Floyd E. Lu- 
ther, Francis C. Sloan, John Alexander 
White, Jr 
Northwest Section 

Victor C Condron Jr., Joseph 
Daniels 
Oregon Section 

Paul J. Hartzog 


Philadelphia Section 

George R. Arner, Claudius A. Greco 
William E. Schmidt, George F. A 
Stutz, Robert L. Willis 
Pittsburgh Section 

C. R. Bettts 


St. Louis Section 
B. W. DeLong 


San Diego Section 
Nicholas Marechal 


Southern California Section 
Clyde B. Jones, Robert R. Henley 


Southern New England Section 
Donald R. Worn 


Texas Section 
Edwin A. Schonrock, Davis E. Speeg 


Twin City Section 
Hertel A. Sandven 


Virginia Section 
Robert Franklin Sutton, Jr 


Wichita Section 
George T. Harkins, Burt L. Whitlock 


Williamsport Group 


Elbert Brunner Reynolds, Jr 
Charles E. Wilkinson 


Outside of Section Territory 


William E. Dunn, Jr., Edward Horton 
Fletcher, Loren H. Norby, H. Vernon 
Seymour 


Foreign 

Hansjorg Bendel, Switzerland 
Thomas John Robert Bright, England; 
Percival Hagar Culverhouse, Trinidad 
Eugene Kerr Fisher, Brazil; Dante 
Inderbitzin, Switzerland; K. P. Poll, 
Holland; Allen H. Richards, Saudi 
Arabia; Gordon Stuart Sharpe, Eng- 
land 
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Re;--ints from this or other Logbook pages are available for your files. Request them from our Redwood City, California office 


Where Pressure Lubricating Systems are Employed— 
Dependable Oil Seal Performance is a Must 


Mary machinery manufacturers are adopt- 
ing pressure lubricating systems in their 
new designs. This method of lubrication 
insures longer trouble-free performance, 
reduces maintenance costs and eliminates 
shut-down time ordinarily required for 
periodic manual greasing. 

The new Emsco “GB-800” oil field drill- 
tng rig is a fine example of heavy equip- 
ment which employs pressure lubrication 
yn this new unit more than 25 oil seals are 
»mployed on shafts ranging in size from 
1% to 10 inches. As shown in the photo 
of the drawworks (Fig. 1), three engines, 
transmission and hoist are mounted on a 
common skid and can be transported as a 


unit. The cut-away drawing (Fig. 2) is of 
the main hoist drum shaft assembly. The 
pressure lubricating system is piped to 
bearings on the main shaft and in the idler 
sprocket. Oil flows through the bearing 
assembly flushing out all dirt or other 
foreign matter 

In this drum shaft section, five single- 
lip, spring-loaded National 50,000 series 
seals ( Fig. 3 )are employed. Near the clutch 
position (A) two of these seals are mounted 
in tandem to provide protection against 
leakage into the clutch. The lubricating 
system places the relatively large oil seals 


BUFFALO, N. ¥ 
CHICAGO, ILL. 
CLEVELAND, OHIO 
DALLAS, TEXAS 
Detroit, MICH 
Downey (Los Angeles Co.), CALIF 
MILWAUKEE, WIs 
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Room 1124, Prudential Bidg., Mohawk 9222 

Room 2014 Field Building, Central 6-8663 

210 Heights Rockefeller Bidg., Yellowstone 2-2720 

30 Highland Park Village, Justin 8-8453 

726 Lothrop Avenue, Trinity 1-6363 

11634 Patten Rd., Topaz 2-8166 

647 West Virginia Street, Broadway 1-3234 
WICHITA, KANSAS 


Fig. 1-- New Emsco “GB-800” skid-mounted 
rig for portable derrick operation 


Fig. 3 National 50,000 series leather oil seal 


under a constant internal pressure. The 
equipment is also subjected to frequent 
reversing and heavy load shocks resulting 
in a strenuous heavy duty sealing problem. 


National leather sealing members are 
specially treated to retain their shape and 
maintain an effective seal when subjected 
to such extraordinary operating conditions 
These same National 
have established performance records in 


type leather seals 
many heavy duty applications on shafts up 
to three feet in diameter 

If you are working on a design for heavy 
duty equipment, remember: National Oil 
Seals are, daily, establishing performance 
records. The seals you need are probably 
listed among National standard designs al 
ready in production for you. Investigate 
and see for yourself. No cost or obligation, 
of course. 


“Let Your Decision be Based on Precision” 


NALIONAL 


OIL AND FLUID SEALS 


NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 


Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert Oho 


2279 


CALL IN A NATIONAL FIELD ENGINEER 


PHILADELPHIA, PA 
Repwoop Crry, CALIF 
RICHMOND, VA 
ROCHESTER, N. Y 


Syracuse, N. Y 


New York City, N. Y 


WEST SPRINGFIELD, Mass 


122 East 42nd Street, Murray Hill 6-0171 
401 North Broad Street, Bell- Walnut 2-6997 
Broadway and National, Emerson 6-3861 
216 South Fifth Street, Richmond 2-5476 

95 Landing Road, North Culver 3531 

1025 Elm Street, Springfield 2-1881 

P.O. Box 1224, Baldwinsville 662 


519 South Broadway, Wichita 2-6971 





AC equipment units have solved many a designing 
problem for more than 300 automotive manufac- 
turers, giving them tried and true quality features 
that are just what they need... and units that 


are expertly engineered and precisely manufactured. 


AC SPARK PLUG DIVISION 


Cai tls) 
AIR CLEANERS rd 
CLEANERS AND SILENC- 
ERS (Combination) AM- 
METERS BREATHERS 
fer) Ate 
ir imeae iad) 2a 28118 
SHAFT ASSEMBLIES FUEL 
ale} FUEL AND VACUUM 
PA ee oo ad a8 
PUTERS & STRAINERS GASOLINE 
STRAINERS GAUGES—AIR 
ae See ee 
GAUGES—Ol (Pressure) GAUGES 
See ee ee 
Shit eit 2 ee 
ment) SPARK PLUGS SPEEDOMETERS 
TACHOMETERS cei 
. itr) SPU S Mier it 


AC makes 23 kinds o 
more of which might be o 


ent products, one or 
real value in reducing 
your costs or adding sales advantages to your prod- 
uct. Why not investigate? Just address your inquiry 
to the nearest AC office listed below. 


GENERAL MOTORS CORPORATION 


nT 
PEC 


1300 North Dort Hy General Motors Bidg Lincoln Tower Bidg 


Flint 2, Michigan 


Detroit 2, Michigan Chicago 1, Iilinois 
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Go Modern & 


with 


TIM 
a 


A PRODUCT OF THE TIMKEN-DETROIT AXLE COMPANY 


DETROIT 32, MICHIGAN 


a Aeeate MD PV standart 


TRADE MARK {J REGISTERED 


TIMKEN- DETROIT 
‘3 ror 7" AXLES 


Don’t compromise! Gear your truck to do a specific 
job—the one you specialize in! Standardize on trucks 
equipped with Timken-Detroit “3 for 1” Axles and 
choose the axle capacity and final drive that fit your 
needs exactly! 

Only Timken-Detroit offers all three types of final 
drives—single-reduction, double-reduction and two- 
speed double-reduction—each with Hypoid gearing 


and in a complete range of capacities. What's more, 
all three types of final drives are interchangeable in 
the same axle housing, using the same axle shafts. 
Given the specifications for the job to be done, the 
correct final drive can easily be supplied for any 
axle capacity. 

The next time you buy trucks specify Timken-Detroit 
“3 for 1” Axles! 


WORLD'S LARGEST MANUFACTURER OF AXLES FOR TRUCKS, BUSES AND TRAILERS 
PLANTS AT: Detroit end Jackson, Mich. © Oshkosh, Wis. © Utica,N.Y. © Ashtabula, Kenton and Newark, Ohio ¢ New Castle, Pa. 





Genuine 


TIMKEN 
Leen, 
AXLE PARTS 


>» SQ. 
= No. 


— S : 
GO GF 


DOUBLE-REDUCTION PARTS 


It’s just plain common sense to protect a major 
investment—such as the motor trucks you own and 
operate! The longer you can keep them in peak 
operating condition, the more your original invest- 
ment pays off. That’s why you'll want to install 
only genuine Timken-Detroit Axle Replacement 
Parts whenever your Timken-Detroit-equipped 
trucks need them. 


Timken-Detroit Replacement Parts are identical in 
every respect with the original parts in your axles 
and brakes, This eliminates adjustments—means 
ou can do an easier, more economical installation. 
hat's more, many of these parts are “kit-packed” 
for added convenience and protection! 


Remember! No other manufacturer can duplicate 
the Timken-Detroit quality and precision engineer- 
ing you bought originally. $0always look for e sign 
that reads “Genuine Timken-Detroit Axle Parts” 
whenever new axle and brake parts are needed. 


MAIL THIS COUPON FOR FREE ILLUSTRATED LITERATURE 


The Timken-Detroit Axle Company 
100 Clark Street, Detroit 32, Michigan 


Gentlemen: Please send me free literature on Timken-Detroit Axle Parts 
for “3 for 1" Axles. 


Ci iteicccenscenennrinirnimnmarsiatracac 
ADDRESS 


city 


(number of trucks.) 


—---—---------------5 





ON FAR 


or 
. 


— 
As 


Small compact, 
weighing only 
3 Ibs. Pesco 
hydraulic pump 
Model 051012 
operates at 1200 
psi and will 
pump 4% gal. 
per minute at 
2800 rpm. 


?y My 


PRODUCTS DIVISION 


Re) 
- 


\ ‘ 
Nod u ct) 


> 
° 


“age ae 
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AALL SUPER C TOO! 


For rugged, dependable duty in the fields, the powerful 
Farmall Super C tractor is equipped with a Pesco hydraulic 
pump. This pump powers the hydraulic system that gives 
complete finger-tip control of the tillage tools. . . control that 
makes farm work easier... lessens time spent in the fields. 
International Harvester uses smooth Pesco hydraulic power 
to do the heavy work on Farmall Cub, Super A and Super c. 
This is because Pesco hydraulic engineers have developed 
hydraulic pumps that give top-flight performance with little 
or no maintenance. 

Perhaps Pesco equipment can help your products give the 
dependable service that wins customer loyalty. Why not write 
today for full information ? 


BORG-WARNER CORPORATION 


24700 NORTH MILES ROAD BEDFORD, OHIO 





WRITE FoR 
Your Copy / 


RNR 


This new handy catalog describes our com- 7 1 i! AD 
plete line of KLozure Oil and Grease Seals } NY ) |e 
for bearings. It contains illustrations of all Ws va 
the types of KLozure Oil Seals—including re GREASE SE 
many new designs for bearing protection, Tall 
typical applications, and a complete list of 
sizes and part numbers. 

In addition, this catalog also describes in 
detail Mechanical Seals for rotary shafts. 


Ne) 


PATENTED 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


Mail this 
coupon today: 


THE GARLOCK PACKING CO. 
. ¥. 
eG ock KLOZURE Catalog 


Garl 
Please send me a copy of the new 


No. 10 
Name 


Title .--eoeevenveevr-eee* 


* Reg. U.S. Pat. Off. 
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BRISTOL 


CONNECTICUT 


2-9581 


CHICAGO 


MOHAWK 


4-6622 


PLYMOUTH 


MICHIGAN 


2310 


Ann Arbor 


MICHIGAN 


3-4258 


CORRY, 
. RO, ANN 
PENNSYLVANIA PLY MOUTH. MICH. MICHIGAN 


, ) * ‘“. 40300 PLYMOUT 
mula 
; v. A. MANROSS 
ei euloe DUNBAR 
e MBEEce \ Mawet| “ceaeaee \ "sermon \ Rennes, 
crv 
eur | eserea one | SOMPAMY \ 24:5 cue sx. \\ COMPARY Un. 
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The steel industry NEEDS your scrap 
to help supply YOUR needs in STEEL 


(WP ROOT OUT THE SCRAP TODAY 
(MP ROUTE IT ON ITS way / 


Superior Steel 


CORPORATION 
5 PENNS YL 
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Morse zezzz Timing Chains 


S' . 1916, fifty-four million pre- 

cision-built Morse Timing Chains 
have been specified as original equip- 
ment on as many passenger cars and 
trucks. Each timing chain has been a 
credit to Morse’s close cooperation with 
the automotive industry and Morse’s 


unassailable leadership in the manu- 













facture of automotive timing chains. . ¥ 


ie fon 
Cy © ae "10 . 
= Sl YX 










_ 
+ 
. 7 





The idea behind this sketch of a 
horse-powered locomotive, what 
ever its shortcomings, was at least 
another step toward today’s highly 
developed means of transporta 
tion. As more efficient means of 
propulsion were introduced, Morse 
Chains were there, matching 
development for development, to 
add their efficiency and smoother 
operation in the transmission of 
power. 


This is one of a series of old prints 
of old machines (and ways of 


MECHANICAL es power transmission) that will 
a 


POWER TRANSIM/SSION : 4 appear in future Morse advertise- 
ments. Write for your free, en 
ProouctTs | larged copy, suitable for framing 

for your collection, 






ea UC aa 


sosoo New Balanced Alloy oteels 


T Tn 
$8100 The new series of balanced-alloy steels recently approved by the 


American [ron and Steel Institute are now being made by Bethlehem 


They are designed primarily to save nickel and molybdenum that are 
4 1 B 0 0 urgently needed for certain defense applications. 
The new balanced-alloy steels are being used to replace some of the 
older and better known alloy grades such as: 2300 Nickel, 3100 Nickel- 
Chromium, 4100 Chromium-Molybdenum, 4600 Nickel-Molybdenum, 
T & bs 4 & 0 0 8600 and 8700 Nickel-Chromium-Molybdenum steels. 
If you have any problems concerning the use of the new balanced- 


alloy steels, or if you need information on the selection, treatment and 
T machining of steels for defense work, our metallurgists will be glad to 
help. Phone or write for this service. 


THLEHEM STEEL COMPANY, BETHLEHEM, PA 


BI 
4 1 a & "4 T On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


4 


BETHLEHEM“, ////// STEELS 


—“ 
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FUEL METERING < 


. 


Today’s Ideas Become 


Tomorrow’s Achievements 


America’s world leadership in aviation is due largely to the 
industry's ability to convert dreams into realities—to apply 
creative engineering to the solution of every new problem. 


The Bendix Products Division of Bendix Aviation Corporation 
is proud of the part it has been able to play in meeting this 
challenge of constant product improvement. And Bendix 


BENDIX - ciontSi - SOUTH BEND “Sep 


Export Soles: Bendix International Division, 72 Fifth Ave., New York 11, N. Y. 





Products pledges its knowledge and resources to a continuation 
of this program of progress so essential to world leadership. 


If the Bendix Products combination of creative engineering 
and quality production can assist you in the development of 
carburetion, fuel metering, struts, brakes or wheels—just 
let us know. Your inquiry will receive prompt attention, 


Stromberg® Injection 
Carburetors 


Speed-Density 
Fuel Metering Unit 


Fuel Metering Unit 
for jet engines 


Segmented 
Rotor Brakes 


Pneudraulic® 
Shock Absorbing 
Struts 


Londing Gear Wheels 
for all types of oirplanes 





eee, heen — 


eed 


—— aa 5 a 
SOUR EC eee oc aM a 
See a Tee 








HME 0 fs. mY 


riction material problem? 
R/M BELONGS IN YOUR PICTURE! 


"STOP-AND-GO” IS OUR BUSINESS! 


Maybe you don’t make over-the-road 
haulers... but whatever your problems 
in brakes and clutches, you can count 
on RAYBESTOS-MANHATTAN for spe- 
cialized friction materials that will give 
youthesame good results heavy-truck- 
builders get from their R/M products. 

More cars, trucks and buses now 
use R/M brake linings, clutch facings, 
and automatic transmission friction 
parts than any other make. And R/M’s 
leadership in these products extends 
to scores of other fields, from farm 
equipment to musical instruments. 


You'll be a step ahead when you 


RAYBESTOS-MANHATTAN, 


EQUIPMENT SALES DIVISION 


Chicago 11 


Foctories: Bridgeport, Conn. 


Crawfordsville, Ind. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Brake Linings + Brake Blocks + Clutch Facings 
Mechanical Rubber Products « Rubber Covered Equipment + Packings 
Products «+ Abrasive and Diamond Wheels - 


aati 1 FRICTION Fan Belts + Radiator Hose «+ 


Asbestos Textiles + Sintered Metal 


Manheim, Pa. 


call in your R/M representative. He's 
ready to help you... and he can 
work from samples, from designs on 
paper, or from figures on horsepower 
developed, combined with desired 
performance characteristics. Behind 
him stand the facilities of the world’s 
largest producers of friction materials, 
with six great plants ...their research 
departments, and their testing labo- 
ratories. 

The recent opening of our new Wabash 

Division, Crawfordsville, Ind., provides 


expanded facilities for the manufacture of 
SINTERED METAL FRICTION MATERIALS 


Los Angeles 11 


Passaic, N.J. 


Canadian Raybestos Co. itd., Peterborough, Ont. 
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INC. 


620 Fisher Bidg., Detroit 2, Mich. 
Cleveland 14 


No. Charleston, S.C 
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JOHNSON BRONZE 


SLEEVE BEARING 
DATA 


Pre-Cast 
Bronze-on-Steel 


HILE this is a comparatively new 
type of bearing material, developed 
and patented by Johnson Bronze, millions 
of bearings and parts now in constant use 
provide definite proof of its excellent 
qualities. 
Pre-Cast Bearing BRONZE-ON- 
STEEL is essentially a thin wall, lami- 
nated type of bearing that combines the general purpose bearing bronze available. 
bearing qualities of a high grade bronze It combines, in the correct proportion, all 
alloy with the strength of steel. We start the necessary elements to insure the ut- 
with a mixture of copper, tin and lead most in bearing performance. 
which is universally accepted as the best By casting this alloy in solid bronze 


Chemical and Physical Properties 
of Bronze-on-Steel 


CHEMICAL ANALYSIS Plain Bronze Graphited Bronze 


Copper Balance Balance 
Tin 8-11 8-11 
Lead 8-11 8-11 
Graphite none 1.0 max. 


PHYSICAL PROPERTIES 
(1) (2) (3) (4) (5) 
Rockwell Coefficient Resistance Resistance 
Hardness Wear of to to 
E Scale Rate Friction Pounding Pounding 


Plain Bronze 55 min. 0.09 0.14 64 447 
Graphited 55 min. 0.02 0.13 57 255 


. Rockwell Hardness, E scale 100 Kg. Load—},"' ball. 


. Wear Rate Loss of weight in grams—1 hour run, 1" I.D. bushing at 400 R.P.M- 
.005" clearance—25 Ib. per sq. in. pressure—no lubrication. 


. Coefficient of Friction—as determined on J. B. Machine. No lubrication. 

. Resistance to pounding—number of blows of 60 Ib. hammer falling 2'' to deform 
specimen .001"'—1" x 1" x 4g" specimen. 

. Same as (4) with deformation going to .005". 


Specifications 
Standard Wall Thickness For Shaft Diameters 


1 .032—.035 From 5¢'' to 114" Shaft 
2. .042—.045 From %%"' to 134"' Shaft 
3. .062—.065 From 54" to 234"' Shaft 
4 .092—.095 Over 114" Shaft 


In order to obtain the best results from 2. SIZE I.D. required after pressing 

Pre-Cast Bearing BRONZE-ON-STEEL into place. Manufacturers standard 
bushings and bearings, it is advisable to tolerance .002. 

include the following information in your . TYPE of body or housing bushing 
specifications: is pressed into. 

. SPECIAL FEATURES of bushing 

1. SIZE of hale bushing is to be pressed should be fully explained including 
into——rather than O.D. of bushings. their purpose. 
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JOHNSON BRONZE 


SLEEVE BEARING 
DATA 


bars we unite the metals chemically and 
form a definite copper-tin eutectic—with 
the lead trapped in the interstices. Thus 
the grain structure of the alloy—and the 
resulting bearings—is definitely estab- 
lished. Next, we reduce the bronze bar to 
a fine powder, about the same consistency 
as talcum. This powdered bronze is then 
treated in a hydrogen furnace to remove 
all oxides and then firmly bonded to copper 
coated strip steel. The process of manu- 
facturing bearings from BRONZE-ON- 
STEEL, in strip form, is the same as for 
any other type of sheet metal bearing, 
being essentially a stamping and forming 
operation. 

Bearings are made from this material 
in the same manner as bronze sheet metal 
bushings. The range of wall thickness is 
between .031"' to .110''. Lengths of bear- 
ings cannot exceed 414". The smallest I.D. 
which can be formed is %4"". Steel thick- 
ness for .052"' wall bushings is .036"'; for 
.070"' wall it is .050"' thick. 

BRONZE-ON-STEEL is assembled by 
the same methods ordinarily used for 
bronze metal. It can be burnished with 
ordinary tools. It is also possible to bore 
and ream this material, but special car- 
bide tipped tools are necessary. Diamond 
boring is sometimes recommended as a 
finishing operation. 


Thrust Washers 


While BRONZE-ON-STEEL was devel- 
oped primarily for Bushings and Bearings 
it also fills many other important indus- 
trial uses. It is ideal for applications 
requiring a flat bearing surface such as 
plates, washers, etc. 

Some manufacturers prefer to purchase 
BRONZE-ON-STEEL in rolls and do their 
own stamping and forming. For such cases 
we can furnish it in rolls up to 400 feet in 
length. The maximum width of the strip 
cannot exceed 64 inches. 


This bearing dota sheet is but one of a series. 
You con get the complete set by writing to 


SLEEVE BEARING HEADQUARTERS 
675 S. MILL ST. + NEW CASTLE, PENNA. 
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ERLIN(, 


PISTONS 


ee 


Sterling Engineers will work with you 
as they have with other leading 
manufacturers in developing pistons to meet 


__, Jour exacting requirements, Write or phone. 


PRODUCTION TIME... 
COSTS... FAILURES/ 


@ Every manufacturer knows inefficient production 
methods eat up profits. 

STANDARD X-WASHERS help cinch them. They cut 
production time . .. production costs . . . and elimi- 
nate consumer kick-backs, because they strengthen 
the construction of your product. That’s why de- 
signers for profit-minded manufacturers in all parts 
of the country are specifying this ideal fastener. 

An ordinary pair of pliers quickly and easily 
cinches STANDARD X-WASHERS to a positive 360° mm EASY TO APPLY—EASY TO 

wuengr REMOVE FOR SERVICING 
closure—and removes them for servicing just as 
easily. 

Check your fastener needs. Chances are you, too, Grooved pins are made available for all sizes 
can help cinch bigger profits by switching to STAND- of STANDARD X-WASHERS . . . parallel or 
ARD X-WASHERS—the modern fastener designed for hooded type pins made te your specications. 
modern assembly methods. 


Write for STANDARD’S detailed bulletin, today! 


a yr. Ee D A ea D CR Ta Chl aes 


Send your print for a prompt quotation. 
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Basic Bearing Refinements 


CUT TRUCK MAINTENANCE 2! 


cs 
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Fundamentally, America’s truck owners 
buy ton-miles! And they want them at 
the lowest possible cost! That's why 
wise truck manufacturers who realize 
the importance of precision-built bear- 
ings to dependable truck performance 
standardize on Bower Spher-O-Honed 
bearings. Basic bearing refinements— 
mirror-smooth finish, generous oll 
groove, millionth-inch tolerances—are 
only a few of the many important Bower 
features. They are specifically designed 
to reduce maintenance to a practical 
minimum—add mile upon mile to the 
life of the bearings. Whatever your 
product, if it uses bearings you'll be 
wise to equip it with longer-lasting 
Bower Spher-O-Honed bearings. 


BOWER ROLLER BEARING COMPANY 
Detroit 14, Michigan 


BEA RIEIANA GS 





Long torque converters offer the automotive manufacturer important advantages in design, 


performance and cost. 


Power transfer is smooth—dependably smooth—torque multiplication of better than 2 to 1 at stall. 
The converter is direct air-cooled for simplicity and trouble-free service. 


eT 
Assembly units are fabricated almost entirely from FATT 
stampings, for low-cost manufacture. Mit 


LONG MANUFACTURING DIVISION @) RJ G 


Borg - Warner Corporation 


DETROIT 12, and WINDSOR, ONT. MU See TU SRL cs 
NMS 
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The U. S. Army Ordnance Corps’ Eager Beaver” is a truck 
that has weathered the worst— deep water, mud, heat, 
cold, dust, steep grades, rocky roads. 


Built by Reo to specifications that are really tough, every 
ele AMR MELT MAL CM cot ae Teli MR ony 
severe kind of beating. That's why BCA Bearings ‘‘or equal’ 
were specified by the Spicer Division of Dana Corp., 
suppliers of the transmissions and clutches. 


BCA Bearings are performance proved. They have an 
enviable record for dependability, economy and long-life 
... they are original equipment on many trucks, buses, cars 
and tractors... they are the first choice of design engineers 
with critical specifications. 


Whatever your bearing requirements — transmission, clutch, 
differential, wheels, generators — specify the best... 
BCA Bearings. 


TVA Mee RM lathe) 


LANCASTER, PA. 


Makers of a complete line of Ball Bearings for 


all makes of cars, trucks, buses and tractors. 
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In a class by itself is 
the Clark Housing—a 
one-piece forging, heat- 
treated. Its presence is 
clinching proof of a quality- 
built vehicle. 


It’s good business to 
Work with Clark. 


CLARK EQUIPMENT COMPANY, 


Other Plants: BATTLE CREEK AND JACKSON, MICHIGAN 


See 

NEXT PAGE 

FOR MORE ABOUT 
CLARK PRODUCTS 


Buchanan, Michigan 





SEE MANPOWER DELIVER MORE a 


: by means of (LARK YARDLIFTS 


YOU'LL MAKE THE MOST OF MANPOWER for outdoor handling of heavy, bulky loads. 
Fast, easy to maneuver and safe, these machines 

i ility i ti 
hou we of Ck Yard akc ne Snes A 
pneumatic-tired huskies designed especially and 6,000 pound 


BY MAKING MAN-POWER MORE PRODUCTIVE 


ELECTRIC ano GAS POWERED The field of Materials Handling offers Industry 
oe Ts ay FORK see@ 4 Te. its richest opportunities for increased productive 
AND POWERED HAND TRUGKS - INDUSTRIAL TOWING TRACTORS ~ | capacity, improved efficiency, better employee 

' felations—and substantial cash savings . . . And 
the ideal tools with which to achieve those benefits 
are the Clark Yardlifts and other machines and 
special devices that constitute the Leadership Line. 


PRODUCTS OF CLARK—TRANSMISSIONS + FORK TRUCKS & TRACTORS - 
AXLE HOUSINGS + GEARS AND FORGINGS - RAILWAY CAR 
TRUCKS + ELECTRIC STEEL CASTINGS + AXLES + TRACTOR UNITS 





350 units get rugged service... 


their fine performance wouldn't be possible 
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Wagner Products Serve the 
Automotive and Electrical industries 


LOCKHEED HYDRAULIC BRAKE PARTS and FLUID 
WoRol . . CoMaX BRAKE LINING .. AIR BRAKES. . TACHOGRAPHS 
ELECTRIC MOTORS . . TRANSFORMERS . . INDUSTRIAL BRAKES 
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A. Baen 


Wagne 
Air Brakes 


says R. A. Baensch, Executive Vice Pres. 
DECATUR CARTAGE COMPANY 


e BONDED 


b oO 16 


1951 


You, too, will find—if you equip the 
vehicles you manufacture with Wag- 
ner Air Brakes—maintenance will be 
no problem for the users. Reason— 
they require less maintenance than 
ordinary air brakes because of such 
engineering achievements as the 
Wagner Rotary Air Compressor, 
and the Wagner Power Cluster. 
Then, too, when maintenance be- 
comes necessary, it can be quickly 
and economically handled because 
everything in the system is of sim- 
ple design. As an example—the 
air compressor can be disas- 


and 
comp] 


se of thi 


re that 


mum 


a few hours 
It will pay you to investigate the 
many advantages of Wagner Air 
Brakes as standard equipment 
on the vehicles you are manufac- 
turing. Write for copy of Catalog 
KU-201 and complete informa- 
tion. Coupon below is 
for your convenience. 


be possi? 
CARTAGE C' MPANY 
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vice president 
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coaumeue 
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GET YOUR COPY 


OF THE EW 
Qgner 


Air Brake 


DESCRIPTIVE 
CATALOG 


Wagner Electric @rporation 
6378 PLYMOUTH AVE., ST. LOUIS 14, MO., U.S.A, 
(Branches in principal cities in U.S. and in Canada) 


COMPANY 


ADDRESS 
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~ IT ALL DEPENDS 
ON PERFORMANCE 


CARBURETORS 


What drivers and operators say about your vehicles has a mighty impor- 
tant bearing on the future of your business. So it is imperative that every 
component be selected on the basis of its contribution to lasting, satisfac- 
tory performance. In the field of heavy duty carburetion Zenith* has long 
been recognized as the engineer's choice for quality performance under 
all operating conditions. You can be sure that manufacturers whose 
vehicles are Zenith equipped measure carburetor costs in lasting terms 
rather than initial expense. Zenith’s rugged construction, strong idling, 
freedom from stalling and obedient response to every power demand 
goes a long way toward building owner good will. That's why cost con- 
scious operators and experienced drivers prefer Zenith equipped vehicles. 


*REG. U.S. PAT. OFF 


ZENITH CARBURETOR DIVISION OF 


696 Hart Avenue - Detroit 14, Michigan aneaudee Gennetaene 


Export Sales: Bendix international Division, 72 Fifth Avenve, New York 11, N. Y. 
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custom-built 


ummins Die 
(lo so many jobs so much better 


BUILT 
NOT 


ONCE Vi 
BUT =. 
TWICE 


Wherever performance 
requirements are really 

rough, you’ll find light- 

weight, high-speed Cummins 

Diesels assigned the hardest 

jobs. Every Cummins Diesel is built 

1] WICE—assembled, run-in tested, 
disassembled and inspected...then, re- 
assembled and retested I his extra care 
combines with Cummins’ unique fuel 
system and efficient parts and service 
organization to minimize “down time” 


Yk , .-. give users a maximum return on their 


— ot diesel investment. See your Cummins dealer, 


e 

Diesel power by 

Cc CUMMINS ENGINE COMPANY. INC., COLUMBUS, INDIANA 
UMBINS Export: Cummins Diesel Export Corporation « Columbus, Indiana, U.S.A. « Cable: Cumdiex 
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Why only AiResearch Oil Coolers can be serviced in the field 


Peashooter-size tubes...more than 500 feet of them... are used to cool engine 
oil in today’s high speed turbo-jet airplanes. Scientifically packed in a strong, 
lightweight shell, these tubes are the membrane core of the fuel-oil cooler which 
keeps the powel ful turbine engines operating efficiently over long periods of time. 
AiResearch, a pioneer in creating aircraft heat transfer equipment, designs 
and builds the only oil coolers which can be serviced in the field. Coolers are 
mechanically assembled so that individual tubes can be pulled out and 
replac ed. A series of tubes can also be removed so that the cooler can be 
thoroughly flushed. Some units have removable cores for easy 
cleaning. These oil coolers meet all military specifications. 
Today AiResearch manufactures 66 different types of heat 
exchangers to equip nearly every high speed, high altitude 
airplane of United States design. They include fuel-oil 
coolers, air-oil coolers, air-to-air heat exchangers 
and special equipment for cabin heating, 


cooling and moisture control. 


Live and work in California. AiResearch, only concern 
of its kind in the world, offers excellent opportunities 

to engineers trained in design, vibration, air 
conditioning, thermo-dynamics, heat transfer 

and development. Write today 


for further information. 


AiResearch Manufacturing Company- 
A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA 


AiResearch — specialists in the design and manufacture of equipment in the following cateories: Air Turbine Refrigeration * Cabin Superchargers 
© Gos Turbines « Pneumatic Power Units » Electronic Controls « Heat Transfer Equipment « Electric Actuators + Cabin Pressure Controls 


SAE JOURNAL, FEBRUARY, 1952 





We're Making Universal Joints 
for Sergeant Joe Doakes ... 





.. Dut We re Not ota raeararu 


GTRWIEMTi ie Olentm @lele 


It’s only natural that the armed services should again take 
advantage of Universal Products’ long experience in building 
quality universal joints. But meeting the requirements of mili- 
tary vehicles will not interfere with delivery of DETROIT 
Universal Joints which are needed to keep civilian cars 
and trucks rolling. 


DETROIT 
UNIVERSAL JOINTS 


UNIVERSAL PRODUCTS COMPANY, Inc., Dearborn, Michigan 





iY) 
GF Joeung, B -50 


power packages bailt by 


LEE 


) " 
(Qed largert producer 
64 ueady -te-imtall 
frower packages 


Jou cw pelamed 


in Chula Vista, California 9 miles from San Diego 4 I a . 


AIRCRAFT CORPORATION 
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Hydraulic Power Steering for Cars .. . 
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SAGINAW STEERING GEAR DIVISION 
GENERAL MOTORS CORPORATION 
SAGINAW, MICHIGAN 


Trucks .. . Buses . . . Tractors . . . Earth Movers... Military Vehicles 
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endix Products Presents 


Now passenger car manufacturers can offer 
braking that is comparable to the accelerator in 
operating ease, convenience and fatigue-saving 
comfort for the driver. Treadle-Vac gives an 
entirely new type of passenger car brake control, 
using the proved operating principles of the 
Bendix * Hydrovac? the world’s most widely used 
power brake. An easy ankle movement, much 
like working the accelerator, is all the physical 
force needed for normal braking. And what is 
equally important, the brake treadle can be on 
about the same level as the accelerator, so that 
the foot moves from one control to the other by 
simply pivoting on the heel. Thoroughly proved 
by years of testing, this latest development of 
Bendix engineers gives car manufacturers an 
opportunity to offer their customers for the first 
time the easiest, safest, and smoothest: braking 
that can be imagined. From the standpoint of 
both appearance and performance, it is one of 
the finest new selling features available in years. 
Get the detailed story of this greatest advance in 


passenger car control since four-wheel brakes. 


*REG. U.S. PAT. OFF 


BENDIX - tivisicon * SOUTH BEND 


Export Sales: Bendix International Division 

72 Fifth Ave., New York 11, N.Y. © Canadien 

Soles: Bendix-Eclipse of Canada, Lid., Windsor 
Ontarie, Canada 


The old fashioned, long travel, high brake pedal requiring a lifted foot and 
leg power pressure can now disappear from the floor boords of modern cars. 


With Treadle-Vac the heel never needs to leave the floor. The low pedal, 
short travel and toe touch action mean that the swing from accelerator to 
brake can be made merely by pivoting on the heel. 


Braking with Treadle-Vac is not only easier, but it is faster as well. Shifts 
from “go” to “stop” control are made in one fourth less time. This can 
mean five feet shorter stopping distance at 60 miles per hour. 
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—A Low, Light-pressure Brake pedal 
Comparable to the 
Accelerator in Operating Ease! 
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Hot juice for cold jets 


' 
One generator for any climate, many uses! dir-coole 


+ 135°h 
Light 
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world. That's 


rows ot waiting jets 


starting 


dependable 
package developed by 


lt 


development or high-volume produc tion—I 
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United States Air Force. 
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requirements 


ENGINES FOR AIRCRAFT AND INDUSTRIAL USES 


When the United States 
Air Fo 


sure-fire power pack 
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to start jets blasting 
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Lycoming for research 
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Y-RON CASTINGS 


FOR RESEARCH 
FOR PRECISION PRODUCTION 
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MANUFAC TURING 
CORPORATION 
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FULL RANGE 
OF SIZES 


i 


COMPACT 


AN SWIVEL NUT AEROQUIP UNIFORM 
AND QUALITY WALL 
| FLANGE TYPES THROUGHOUT THICKNESS 


AEROQUIP CORPORATION 
JACKSON, MICHIGAN 


SALES OFFICES: BURBANK, CALIF. * DAYTON, OHIO + HAGERSTOWN, MD. * HIGH POINT, N.C. * MIAMI SPRINGS, FLA, 
MINNEAPOUS, MINN. © PORTLAND, ORE. « WICHITA,KAN. © TORONTO, CANADA 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 
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- for versatile force measurement 


equipment... 


and heres why ; 


The Hagan THRUSTORQ has proved itself time 
and time again for force measurements. The 
THRUSIORQ is simple, rugged, and accurate. This 
partial list of applications gives an idea of 


THRUSIORQ possibilities: 


@ cradle dynamometer measurement 
of airplane and automobile engines 


@ rocket thrust measurement 


@ testing piston rings 


@ torque measurement of helicopter 
engines 


@ jet engine thrust measurement 
@ chassis dynamometers 
@ axle testing machines 
@ portable test stands for planes 


® automatic batch weighing 


The Hagan THRUSTORQ may be the answer to 
your force measurement problems, Our engi- 
neers are at your service. Write to Hagan Cor- 
poration, Hagan Building, Pittsburgh 30, Pa. 


HAGAN THRUSIORQ ee a 
measuring thrust and torque W//7 G//, deleted 


pe Ashi ae LLe VE Ty 
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We hired an engineer over Berlin 


The Bocing Flving Forts came through 
of flak and fighters that night to 

hit Berlin nght on the nose. They never 
not then or on any of the 
I was proud to fly the 
Now I’m prouder still to 


ngineecring team that 


down 

to conn 
old Boeings 
be on the great « 


signs the new ones 


Boeing engineers feel that way. And 
they'd be honored to have you join them 
is they pioneer in dramatic new fields of 


I he re 


in Seattle now for ¢ Kperience d and junior 


iiation ire excellent openings 


aeronautical, mechanical electrical 


electronics, civil, acoustical, weights and 
tooling engineers tor design and researc h 
for servo-mechanism designers and ana 


lysts and for physic ists and mathemati 
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cians with advanced degrees. Or, if you 


\Midwest 
openings at the Boeing Wichita, Kansas 


preter the there are similar 


Plant Inquiric s indicating a pr ference 


for Wichita assignment will be referre« 


to the Wichita Division 


The steady growth of Boeing's Engi 
neering Division over the past 35 years is 
an index of stability. There’s great work 
to be done in all phases of aircraft design 
in the fascinating new field of guided 


missiles in jet propulsion 


You'll find here some of the world’s 
best research facilities and you'll work 
with men who have helped establish 
Boeing's world leadership in aviation re 


You'll 


It s good and it grows 


sear h 


like the pay, too 


design ind enginecring 


with you Moving and travel expense 


illowance is prov ided 


No other name in 


Wwiation will loom lar rein importance 


) > 
Be i Boe ing man 


during the years to come 


Write today to the address below, or use 


the convenient coupon 


rrr ww we we we em ew ew ew ew ee 


Personne! 


JOHN C. SANDERS, Statt Engineer 
Dept. P-2 
Boeing Airplane Company, Seattle 14, Wash 


Engineering opportunities at Boeing inter 
est me. Please send me further information 


Nome 
Address 


City and Stote 


SOLEMN G 
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How MB can help you 


EET MILITARY SPECIFICATIONS 
ON VIBRATION gutieme 


Jt ree « Ran 
Does Your MILITARY PRODUCTION require vibration 
testing? Shock absorption —vibration isolation? 
Representative of MB’s specialized vibration engi- 
neering, these products show that, from a single 
source, you can get the equipment and information 
you need to meet your requirements. For example: 


a) A 


VIBRATION METER 
Le Ls 
THE MB MFG 


NEW HAVEN. CONN 


a 


1, MEASUREMENT of vibration with MB vibration 
pickup and meter supplies data for study of 
disturbing frequencies and for design adjust- 
ments, The electrically damped and highly 
sensitive pickup is convertible for horizontal 
or vertical operation. Meter gives you accel- 
erations, velocities or displacements of the 
vibrations directly. Made for each other, the 
two are the “eyes” for any vibration testing 
program. 


2. SHAKE TESTING TO MIL-E-5272 J. ISOMODE* SHOCK MOUNTS have 4. miL-1-5432 (AN-I-16a) can be 


and 41065-B is easily accom- 
plished with MB Vibration Ex- 
citers. Model S-3 shown deliv- 
ers 200-lb force, Others avail- 
able with 10-lbs to 2500-lbs 
force ratings—all easily, 
quickly and accurately con- 
trolled for force and frequency. 


Remember, if you need help with a vibration 
problem, you can save yourself time and 
work by contacting MB’s vibration special- 
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been developed for supporting 
and protecting aircraft en- 
gines from damage while 
transported in crates or “cans.” 
High load capacity combined 
with high deflection capacity 
provides good absorption of 
shock. *Reg. U.S. Pat. Off. 


met with the Type 17 ISO- 
MODE Mount. This unit avail- 
able for loads from 0.5 to 100 
pounds, and controls all modes 
of vibration with equal effici- 
ency because of equal spring 
rate in all directions, 


ists. For details on any of the above prod- 1060 State St, New Haven 11, Conn. 


ucts, address your inquiry to Dept. N7. 


THE Wh MANUFACTURING COMPANY, Inc. 


AND CONTROL OF VIBRATION 


PRODUCTS FOR MEASUREMENT... REPRODUCTION... 
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problem 
° 


Macuanics joints are designed to permit generous, long- 


lasting lubrication — without disassembling. One ‘‘shot’’, through 


a convenient oil plug hole in the cross, fills the reservoir from 
which the lubricant is forced to all four bearings, equally. Another 
“shot” fills the slip-yoke chamber. Thoroughly efficient seals 


prevent leakage and keep out dirt and moisture. 
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Let our engineers show you how this 
friction-reducing feature, and several 
other MECHANICS advantages, will 


benefit yournew and improved models. 


MECHANICS 
UNIVERSAL JOINT 
DIVISION 
Borg-Warner 
2022 Harrison Ave., Rockford, Ill. 
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i i ita Se ss age apcantad 


WLI «+ Commande +». 


HEAVY DUTY CUSHION SEAT 


WITH FORE AND AFT ADJUSTMENT 


MILS 


2758 N. 33rd STREET Famous in Seating MILWAUKEE 45, WIS. 


Will ALUMINUM take 
MECHANICAL FINISHES? 


a ey Xs fp | YES—See ALCOA 


~ . “J Alcoa's finishing laboratories are continually 
G , & C J 5 Y Of, 
She He T: hial Manomeler improving and developing finishes for alumi- 


of conveniently measuring pressure with a sensitivity of 1 part num -painted, electroplated, anodized, plus 


The W&T Precision Dial Manometer answers the problem 


in 10,000 chemical and mechanical treatments. For the 
This sturdy, compact instrument, which is widely used for 


wind tunnel work, power plant test stands and in gas turbine latest information, simply write on your 
testing, has a large easy-to-read dial. It is custom calibrated in eompany letterhead to: 
any pressure units over various ranges up to a maximum of 
200 inches of mercury ALUMINUM COMPANY OF AMERICA 
In addition, the W&T Precision Dia? Manometer possesses i 
Chase outstanding advantazes r 19808 Gulf Building © Pittsburgh 19, Penna. 
Accuracy 1 part in 1000 
Scale length 45 
Case pressure tight, metal for flush mounting. 
Full protection against over pressure 
Measures gauge pressure, vacuum and differential pres- 
sure 
This instrument with its sensitive response and precision 
Tesults is typical of a wide variety of pressure instruments of 
all types — from low pressure indicators to altimeters — 
manufactured by W&T. If you have a problem in pressure 
measurement, write, telling us the details. We'll be glad to help. 


a ALUMINUM COMPANY 


OF AMERICA 


® 
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With glass fuel bowl 
for light cars and 
trucks 


The true concentric 

carburetor for fine 

cars and heavy-duty 
trucks 


Tt 


CARBURETORS 


Fuel bow! is clear glass. The service- 
man checks at a glance 


Fuel level 


YW Presence of sediment or water 
in gasoline 


Flooding 
Action of the float 


Conforming to modern hood design: 
Overall height of the Holley Visi+Flo is 
only 4 inches. 


WATCH FOR THE 
FEBRUARY 23rd 
ISSUE OF 


G. 





SERVICING THE HOLLEY VISI-FLO 
REQUIRES JUST 4 SIMPLE STEPS 


All important metering parts are contained in an easily 
replaceable, single assembly. Fuel level and condition of 
float can be examined without removing bowl. If service 
is necessary, follow these simple steps: 


Step 1—Remove glass 
bow! (four screws). 


Step 3—Remove complete 
metering unit (five screws). 


Step 2—Remove complete 
float unit (one screw). 


y 

l  epememerre 
jo 

Step 4—Replace worn 

parts and reassemble. 











YT Le LL 
with FULLY INSULA 
Th 


FUEL 


NO PERCOLATION 


Because the fuel bow! is fully 
insulated, there is no possibility 
of percolation or vapor-lock. 


INSTANT STARTS ON HILLS 


True concentric design assures 
the proper gasoline level for in- 
stant starts, even on the steepest 
grades. 


NO MISSING ON TURNS 


Again because of CentrieFlo's 
true concentric design, the en- 
gine will not miss on sharp 
turns, and will not stall during 
fast stops or starts. 





This CentrieFlo model is ideal for V-type 
engines with overhead valves where there 
is a serious installation problem with con- 
ventional carburetors. This combined car- 
buretor-air cleaner construction insures min- 


imum overall height. 


On commercial installations which require 
the air cleaner to be mounted away from the 
carburetor—an adapter-mounting is avail- 
able. It rotates a full 360 degrees so that 


a tube may be run at any angle from the car- 


buretor to the air cleaner. 


WATCH FOR THE 
FEBRUARY 23rd 
ISSUE OF 
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because we gave molecules nervous breakdowns 


Pp 


Blades on the compressors of jet engines stand up 
longer in severe service, last many more service- 
hours than they used to... 

At Thompson, we devised ways to crowd hundreds 
of service-hours into a few test-hours on our fatigue- 
testing machine. Blades are vibrated until the mole- 


cules can’t take it any longer ... and the blade cracks. 


Thompson metallurgists and designers keep work- 
ing at ways to make the blades last a few more hours 
r \ ST on this testing machine . . . knowing that a few extra 


hours there means a few hundred extra hours for the 


JET DIVISION jet compressor in the air. 


What we know, and are learning, about metals and 

Thom mn Products Inc. the design of parts can probably be valuable to you. 
9 5 : . 

We'd like to discuss your problems and our knowl- 

Euclid, Ohio; Harrisburg and Danville, Penna. a ’ 

edge and facilities. 


YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP Compressor built by Thompeon for jet engine. 


Thompson-made blade 
for jet-engine compressor 
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TES 


for every 
automotive 
application 


engineered 
and 
manufactured 


YEARS oF \ 
PROGRESS } 


Heat Transfer Products for Automo- 


tive and Industrial Applications. 


Heating, Cooling, Air Conditioning 
Products for Home and Industry 


—-— oo 


- ¢ - 
YOUNG RADIATOR COMPANY 
Dept. 112-B «© RACINE, WISCONSIN 
Factories at Racine, Wisconsin and Mattoon, Illinois 


ENGINEERS 


wanted at once 


fo 


LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 


by 
North American Aviation, Inc. 
Los Angeles, California 
Columbus, Ohio 


Unusual opportunities for Aerodynamicists, 
Stress Engineers, Aircraft Designers and Drafts- 
men, and specialists in all phases of aircraft 
engineering. Engineering skills other than air- 
craft may be adaptable through paid training 
program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program offers fine chance 
for establishing career in aircraft while aiding 
defense effort. Transportation to California and 
established training time paid. Salaries commen- 
surate with experience and ability. 


Please include summary of edu- 
cation and experience in reply to: 


Engineering Personnel Office 
Section 5 


NORTH AMERICAN AVIATION, INC. 
LOS ANGELES INTERNATIONAL AIRPORT 
LOS ANGELES 45, CALIF. 


or 


COLUMBUS 16, OHIO 
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makes the big difference 


in valve life 


1.P.M- VALVE 


These two Thompson valves from Pratt 
and Whitney Aircraft R-4360 Engines 


were photographed after first overhaul. 


T.PM. is the new valve material de- 
veloped by Thompson to give greater 
corrosion resistance and higher strength 


a at valve operating temperatures. T.PM. 


is a result of Thompson's vast experience 
VALVE DIVISION F perience 


in valve development and knowledge of the 
Thompson Products, Inc. | 


behavior of metals at high temperatures. 
EUCLID, OHIO 


YOU CAN COUNT ON THOMPSON Other Thompson “‘firsts’’ include a new 
FOR ENGINEERING LEADERSHIP coating alloy for valve heads and faces, 
and stem-peening to provide harder, more 

wear-resistant stem surfaces. 
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(reat names in the 
Automotive Industry 
WILLIAM S. KNUDSEN 


f 


s born a 
> America 


h the 
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MONROE —twe GREAT NAME IN SHOCK ABSORBERS 


Together with better highways, improved ride control devices have greatly 
smoothed travel for America’s autos, trucks and buses during the last half 
century. Monroe has pioneered in developing the best ride control products 
—shock absorbers, sway bars, struts and molded rubber parts. Today, Monroe 
ride control products are top choice among America’s automotive engineers. 


Monroe Shock Absorbers are standard 
equipment on more makes of new cars 


than any other brand of shock absorber. 


MONROE AUTO EQUIPMENT CO. 


Monroe, Mich. — World's Largest Maker Of Ride Control Products 
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Help a jet go further..faster 
-owith the new Thompson 


AIR-TURBINE PUMP 


Again, Thompson leadership brings you 
a Thompson ‘‘First’’ . . . the first fully- 


proved, service-tested air-turbine pump. 


New, and proved in the air, the Thomp- 

} son air-turbine pump uses air from the 
jet compressor to pump fuel to the after- 
/ burners for additional jet thrust. It can 
produce a pumping effort equivalent to 


35 H.P., yet weighs only 9.0 lbs. 


Designers like the flexibility of place- 
ment and installation that the Thompson 


air-turbine pump provides. 
SR CEN NN a mI 

May we tell you more about this new- 
Typical afterburner pump model weighs only 9.0 lbs., 
ton dicen Oh Seen est Thompson development and other 
Air-turbine operates at speeds up to 30,000 R.P.M. with developments of air-turbine accessories? 
500° F. air. The pump will operate over —65° F. to +250° F 
temperature range Can be used with all military fuels. 


ACCESSORIES DIVISION 


Thompson Products, Inc. 


EUCLID, OHIO 
YOU CAN COUNT ON THOMPSON FOR ENGINEERING LEADERSHIP 
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WE SPECIALIZE IN SOLVING 
PISTON RING PROBLEMS! 


If you need help on the design or production 
of piston rings, Wausau is exceptionally well 
qualified to work with you. For Wausau has 
specialized on piston rings for over twenty-five 
years, supplying them both for original equip- 
ment and for service use. Wausau has kept pace 
with every advance in engine design, responding 
with many outstanding innovations in engineer- 
ing and manufacture. Most significant fact of all 
is that Wausau today numbers among its cus- 
tomers over sixty leading builders of gasoline 
and Diesel engines. 

With valve seat inserts, too, Wausau offers im- 


portant advantages as a supplier. Wausau has, 
for instance, developed inserts for virtually every 
type of application, including specially alloyed 
cast iron, steel, bronze, and bi-metal corrosion- 
resistant types. 

Wausau invites you to make full use of its 
long experience and its complete facilities. 
Wausau Motor Parts Company, Wausau, 
Wisconsin. 


7: WAUSAU 
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Sita Tle! 


ENGINE BEARINGS 


Leading makers of cars and trucks have 
accepted Durex-100 as original equipment. 
This acceptance proves far better than 
claims the dramatic superiority of these 
advance-type engine bearings. The differ- 
ence between the Durex-100 and conven- 
tional bearings is their greater endurance 
and longer life. 


In making Durex-100 bearings, the steel 
back is covered with a layer of metal pow- 
ders that are sintered to form a porous 
matrix firmly brazed to the steel back. A 
high-lead babbitt is then mechanically and 
metallurgically bonded to the matrix. 
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This exclusive Durex-100 matrix makes the 
difference. This matrix provides greater 
embedability — actually absorbs abrasive 
particles; protects the bearing and the 
crankshaft from possible serious damage. 


We'd like to tell you a fuller story of Durex- 
100 bearings and how they can be used to 
advantage in your engines. 


MORAINE PRODUCTS 


DIVISION OF 


GENERAL MOTORS 


DAYTON, OHIO 









PERMANENT MOLD 


ALCOA -vyour first source 
for ALUMINUM CASTINGS 


Four modern foundries, two die casting plants — strate- 
gically located from coast to coast. 


Castings made by all 4 production processes — sand, 
plaster, permanent mold and die. 


41 years in the casting business, 30 years in the die 
casting business, 64 years of aluminum experience. 


Design and development help backed by the world’s 
greatest aluminum research facilities. 


PLASTER 





CORE MAKING—fast, high quality produc- 
tion of cores is assured by Alcoa's modern 
sand handling equipment and large capacity 
core ovens. 


PERMANENT MOLD CASTING —— formerly 
considered for small parts only. Today per- 
manent mold castings weighing up to 500 
pounds are not unusual. 


Se OE ad, RE PR PE Sal 


€ 


$ 


———— . 
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Ask ALCOA first 
whatever your 
need in Aluminutn 


While the sale of our products is presently 
controlled by government regulations, you'll 
find no limitations on help in design, appli- 
cation or fabrication. Your local Alcoa sales 
engineer and your local Alcoa distributor 
are headquarters for “everything” in 
aluminum. They will cooperate to the 
fullest in helping you get the metal you 
need. They are listed under “aluminum” in 
your classified phone book. 


ALUMINUM COMPANY OF AMERICA 
1904B Gulf Building, Pittsburgh 19, Pa. 


POURING TEMPERATURES —are constantly 
checked and recorded at contre! stations on 
all foundry floors. Procedure like this and 
continuous alloy control guarantee highest 
quality aluminum castings and die castings. 


INSPECTION —- of every part is standard 
practice in Alcoa plants. Dimensional checks, 
as shown here, or visual inspection by trained 
personnel reduces costly rejects. Metallurgical 
checks further guard the castings’ quality. 


source of supply— 


HIGH PRODUCTION CAPACITY —of Alcoa's 
die casting plants is partially represented in 
this row of cold chamber machines at Alcoa's 
Chicago die casting plant. 


FINISHING — many secondary machining 
operations are performed by Alcoa foundries 
and die casting plants. Machining, grinding, 
sand blasting, and ball burnishing are but 
a few. 


1 ae" PN Si rE Fm REN 


<a) SHEET, PLATE, FOIL 


TUBE, PIPE AND PIPE 
FITTINGS 


ELECTRICAL CONDUCTOR 


yy 


a/s/% SHAPES 


Rae 


EXTRUSIONS AND ROLLED 


CASTINGS AND FORGINGS 


FASTENERS AND SCREW 
MACHINE SPECIALTIES 


PAINT PIGMENTS, FLUXES 
AND LUBRICANTS 


WIRE, ROD AND BAR 


ALCOA {vit ALUMINUM 


ALCOA 


ALUMINUM COMPANY OF AMERICA 





>) SAN DIEGO means wasted fuel. 


The designing engineer, the mechanic and the pilot, all find 
at sunshiny, smog-free city on the 


Cambridge Exhaust Gas Analysers essential for developing, 
tion engines. These instruments make 
available continuous indication of air- 

coast of fuel ratio of the mixture being supplied 


adjusting and operating internal combus- 
to the engine. 


exhaust gas tester 


determines the completeness of combustion 
in one or all cylinders. This rugged and 
accurate instrument is conveniently port- 
able for field and shop use 


aero mixture indicator 


Convair (Consolidated Vultee Aircraft Corporation) is 
now accepting applications for these following positions 
in its modern, progressive Engineering Department. 


Design Engineers 
Design Draftsmen 
Electrical Draftsmen 
Electronics Engineers 
Microwave Engineers 
Servo Engineers 


Aircraft Loftsmen 


Weight Engineers 


Aerodynamics 
Engineers 


Test Engineers 


Thermodynamics 
Engineers 


Aircraft Linesmen 


is a flight instrument for installation in 
single or multi-engine planes. Its use makes 
possible greater pay load, cruising radius 
and safety. 


CAMBRIDGE instrument co. inc. 


3737 Grand Central Terminal, New York 17, N. Y. 
PIONEER MANUFACTURERS OF PRECISION INSTRUMENTS 


TAA 


TRACING CLOTH FOR HARD PENCILS 


WORKING FACTS: You get two holidays a week at 
Convair — overtime accomplished in 5-day week. Attractive 
salary ranges. An “engineers” engineering department . . . with 
stimulating, competent associates ... and interesting, challeng- 
ing, essential, long-range projects of a wide variety including 
— commercial aircraft, military aircraft, missiles, engineering 
research and electronic development. Excellent patent royalty 
arrangements. Top-notch retirement plan — better than-average 
life and health insurance. Complete progress-salary review 
for each person twice yearly. Opportunity for continuing 
engineering education. 


LIVING FACTS: Son Diego, with its wonderful residen- 
tial areas, offers you and your family incomparable living. 
ideal climate — cool, clean, dry. Mountains, desert, Mexico, 
Hollywood, Los Angeles, Pacific Ocean, beaches and bay — 
only hours or minutes away. It offers you a new way of Life.. 
pleasont, refreshing, happy 


@ Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth 
foundation and transparency as the 
world famous Imperial Tracing 
Cloth. But it is distinguished by its 
special dull drawing surface, on 
which hard pencils can be used, 


aaa == ATOM 


if you qualify, you will receive generous travel allowances. 
SEND COUPON for free booklets and complete information. 


Wl THANK YOU 


4 
Mr. H. T. Brooks, Engineering Department 400 -_ 
Convair, 3302 Pacific Hiway, San Diego, California ‘9 
Please send me FREE booklets describing the Convair * 
Opportunity for me and my Convair Application Form. 4a Erasures are made easily, without 
i damage. It gives sharp, contrasting 
prints of the finest lines. It resists Ne 
a the effects of time and wear, and 7 aia) t 
does not become brittle or opaque. em bee CG). 1c] 
Imperial Pencil Tracing Cloth is Him 
Address right for ink drawings as well. ee LL 


My name 


Occupation 


City 
SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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WHEN THE GOING IS TOUGH 


MRC aT 


ALL-METAL FLEXIBLE TUBING 


If you use tubing to convey liquids, 
gases or semi-solids, Titeflex can 
help you do it better and at less 
cost. Titeflex flexible tubing is 
made in brass, bronze, stainless, 
monel and inconel, to fill most 


heat, pressure and corrosion re- 


quirements. It’s available in a full 
range of sizes, complete with any 
required types of fittings. In ad- 
dition, Titeflex is all-metal. Regard- 
less of the operation, it is more 
resistant to fatigue .. . it will stand 


up longer and give better service. 


Write us for catalog outlining Viteflex advantages in full. 


Titeflex, Inc. 


516 Frelinghuysen Ave., Newark 5, N. J. 


TITEFLEX FILLS TUBING REQUIREMENTS TO a... 
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Super-Fine “B” Fiber has splendid 
thermal- and sound-insulating qual- 
ities. Temperature range: subzero 
F to plus 450°F. Standard widths, 
18”, 24”, 36”, 72”. 


Insulates motor cars against heat, cold, noise for greatest passenger 
comfort. Lightweight; low moisture absorption; won't deteriorate 


under normal conditions, easily installed. 


Proven glass technology of Libbey-Owens-Ford 


brings you |L-O-F FIBER-GLASS! 


Automotive industry welcomes familiar 
name of L-O-F on quality sound and 
thermal insulation for motor cars 


IBBEY*OWENS’*FORD has been known for years 
L as a supplier of fine automotive glass, a 
source familiar with the industry’s rigid produc- 
tion and scheduling requirements. Now, L-O-F 
offers an excellent product for automobile insula- 
tion, L-O-F Fiber-Glass. 

Ideal for insulation against sound, heat and cold, 
L-O-F Super’Fine Fiber-Glass is backed by all 
of the proven glass technology and facilities of 


oe 


Libbey:Owens:Ford, including an outstanding, 
new production unit at Parkersburg, W. Va. 

Let L-O-F demonstrate the superior qualities 
of Fiber-Glass for insulation in tops, in the dash, 
on fire walls, under the hood and on package 
trays. Or, if you are now using fibrous glass, in- 
vestigate L-O-F as a new source ready to give 
you a top-quality product and on-schedule 
delivery. 

For technical data, or consultation on uses of 
Fiber-Glass in the automotive field, call L-O-F’s 
Detroit office, 610 Fisher Building, Trinity 
5-0080, or write, wire, phone Libbey-Owens: Ford, 
Dept. F-G 622, Nicholas Building, Toledo 3, Ohio. 


LIBBEY-OWENS-FORD GLASS COMPANY 
FIBER-GLASS DIVISION 


gee 
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For better 
Power Steerin 


ATON 
Permanent Mold 
Gray lron Castings 


Free machinability 


Dense, non-porous structure 
Uniform structure throughout the casting 
Freedom from leakage under pressure 


Send tor veer enon of Machines to high, mirror-like finish 
the illustrated booklet, “A 
Picture Tour of the Eaton 


Permanent Mold Foundry.” 


Properly annealed; no growth or distortion after machining 


EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD e DETROIT 13, MICHIGAN 


on 

se PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts © Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 





eS] verreeneye 


; A 


Now- New designs for 
modem high-speed engines 


Since Eaton pioneered the development of developed new and improved types of self- 
the self-locking screw in 1936, we have locking screws for use in the latest high- 
furnished approximately 500 million self- speed, overhead valve engines. 

locking tappet screws to the automobile, You can utilize Eaton’s long experience 
truck, and tractor industries for use in in this field by giving our engineers an 
all types of engines. In cooperation with opportunity to work with yours in the early 
leading engine manufacturers, Eaton has stages of design. 


EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 
SAGINAW DIVISION: 9771 FRENCH ROAD ¢ DETROIT 13, MICHIGAN 
wy) PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 


Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings* Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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Why STUDEBAKER Specifies 
VIC-2-FOLD) Head Gaskets 


How thin can a head gasket be, yet assure effective sealing 
of modern high compression engines? 


Studebaker engineers found the answer in VIC-2-FOLD— 
the thinnest practical metal-asbestos construction, yet having 
adequate compressibility for positive sealing. On the engine, 
VIC-2-FOLD, as shown, compresses to %4” while providing 
maximum breakdown and corrosion resistance. Studebaker's 
Commander and Land Cruiser models use VIC-2-FOLD head 
gaskets exclusively. 


The Sealing Service That Satisfies! 


Wherever automotive design calls for sealing with gaskets, 
shaft seals, or packing, Victor is at your service. For all 
such applications, Victor offers the industry's foremost facil- 
ities for developing and manufacturing sealing products 
that assure better service and greater satisfaction. 


y 2: 


THE THIN COMPRESSIBLE METAL-ASBESTOS 
HEAD GASKET FOR HIGH COMPRESSION ENGINES 


Compressible to 4" average on engine, VIC-2-FOLD is the 
thinnest practical encased asbestos gasket construction, uti 
lizing the high strength of steel and the corrosion-resistance 
of copper. Note how steel bottom layer is formed up in com 
bustion chamber openings, overlapping copper top layer for 
maximum protection against breakdowns and blowouts. In 
versely, in coolant openings, copper layer is formed down to 
overlap steel layer, for maximum corrosion-resistance in con 
tact with coolants and anti-freeze solutions 

More flexible than standard head gasket construction, 
VIC-2-FOLD sealing is equally suited and fully effective on 
Valve-in-head or l-head engines. 


Where can we help you to better sealing ? 


Victor Manufacturing & Gasket Co., and its affiliate, Victor 
Sealing Products Co., Inc., P. O. Box 1333, Chicago 90, III. 


“ORIGINAL EQUIPMENT” 


Gaskets and Oil Seals 


SEALING PRODUCTS EXCLUSIVELY 
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FIRST CHOICE 


Spailon OF AUTOMOTIVE 


ENGINEERS 


aes - 
Kms ie 
ees 


Auto and Truck Horns (air and electric) | 
% asa. __ =. 


Directional Signals _| 


ig Switches for Directional Signals 


Self-cancellir 


Fog Lamps 


Stop Lights 


Reflectors | 


Clearance Lamps 


Polavision and Clear Truck Mirrors | 


Polavision Inside-car Rear-view Mirrors 


Rew Su Pee 


SAFETY 
FIRST 
USE 


° aren 


AUTOMOTIVE 


THE SPARKS-WITHINGTON JACKSON 
COMPANY MICHIGAN 


Makers of Quality Automotive Equipment Since 1900 


Sr 
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BATTLE STATIONS... 


me ae 


WITH THE 
NAVY NOW! 


When calls came for tactical air support in 
Korea, the day after hostilities started, 
Douglas-built AD4 Skyraiders were on the 
job. From their battle stations on U.S. car- 
riers, they flew into combat against North 
Korean ground troops. 

Ready in quantity to meet the immediate 
need — with versatility to serve as day or night 
bombers, aircraft early warning, or for anti- 
submarine work... that’s the Skyraider story 

Now in production at Douglas is an even 


Depend on 


more versatile member of the AD series. It’s 
the AD5, which can be modified for use as 
a 6-place transport, 12-place evacuation ship, 
photographic plane, litter carrier, long-range 
bomber, attack bomber, or radar-equipped 
“eyes of the fleet.” 

Because it does take both time and money 
to produce good airplanes, Douglas works far 
ahead on design and development so when the 
call to battle stations comes, the planes will 
be there. Douglas Aircraft Company, Inc. 


rn engineers and technicians 


are needed at Douglas 
...a good place to work. 


First in Aviation 


AIRCRAFT FOR 32 YEARS >» MILITARY AND COMMERCIAL TRANSPORTS 


BOMBERS *» GUIDED MISSILES » ELECTRONIC EQUIPMENT > RESEARCH 


WORLD'S LARGEST BUILDER OF 
FIGHTERS > ATTACK PLANES +> 
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A midshaft bearing hanger for trucks that 
permits standardizing on propeller shaft lengths. 


HOMPSON engineering has perfected a center bearing hanger assem- 

bly that assures exceptional ease of service. The unit is completely 
symmetrical. Its flexibility eliminates the need for precise positioning by 
shims. Adjustments are eliminated because the bearing is retained by two 
simple snap rings. 

Standard annular ball bearing has longer life and greater capacity than 
self-aligning type. Free swinging, the swing arms and rubber bushings elimi- 
nate cramping and thrust loading of the bearing due to frame twist and drive 
line movement. A combination of shaft seals and slingers provides ideal 
bearing operating conditions. 

High frequency vibration is reduced by the use of 4 small rubber bushings 
widely spaced and acting in tandem instead of the conventional large 
mass of rubber that permits major displacement resulting in shaft 
shimmy. The hanger insulates the vehicle drive line fromthe frame, 
reducing the tendency to transmit noise to the vehicle cab. 


Investigate this Thompson development. Let us tell you 
how it will cut production and distribution costs. If you mpson ucts, nc. 
have steering or chassis problems, let Thompson engineers 

help you solve them. Thompson Products, Inc., 7881 

Conant Avenue, Detroit, Michigan. Phone: WA 1-5010 DETROIT DIVISION 
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THE SEAL OF COOPERATIVE RESEARCH 


FROM KODIAK TO KARACHI be CRAWLERS 
MUST ROLL WITH RELENTLESS DEPENDABILITY 


PROBLEM: As International Harvester Crawlers roll through Arctic mud or burning 
sand, trackroller bearings must be continuously and effectively protected. The 
rollers which bear the full weight of the tractor rotate on stationary shafts mounted 
in a frame. These rollers, bearings and shafts are subject to great strain from various 
directions as the tractor rolls over uneven terrain 

Any intrusion of mud, dirt, water or sand would cause wear on the bearings and 
shafts. Efficient operation of the trackrollers requires the exclusion of all foreign 
material and retention of lubricant. 
SOLUTION: C/R “Perfect”’ oil seal, (A), Type “VD” end face seal, mounted in a 
stationary housing which forms a cover for the shaft end. (B) The specially treated 
leather face of the seal operates in contact with a flat steel mating plate which 
rotates with the roller (C). These contact surfaces perform the sealing operation 
which excludes mud, dirt, water, sand and all road materials and retains bearing 
grease, a performance necessary for the relentless all-weather dependability of 
International Crawlers. 

Solving tough or unusual sealing problems is C/R’s specialty. That's why more 
automobiles, more agricultural and industrial machines are relying on C/R than 


any other sealing device 


CHICAGO RAWHIDE MANUFACTURING CO. 


1309 Elston Avenve Oll SEAL DIVISION Chicago 22, Minois 


AY 
Ou Seals 





P.S. For immediate 
delivery, C/R “Per- 
fect" oll seals are 
stocked in over 1800 
sizes covering 15 
different types. 





SIPVIS 


Mechanical Lecther Products 


Boots, diaphragms, packings and 
other products give dependable service 
under difficult operating conditions. 


SIRVENE 
The Scientifically 
Compounded Elastomer 


Custom-engineered and custom- 
built for critical service in aircraft, 
automotive and other mechanisms. 


Representatives in these Principal Cities 
Boston . New York . Syrecuse 
Philadelphia . Pittsburgh - Cincinnati 
Cleveland . Detroit . Peoria 
Minneapolis + Kanses City « Heuston 
les Angeles + San Francisco 








Tandem bearings made 


ROUND +« STRAIGHT 


with NEW Microhok 


AY FIVE bearings in V-8 cylinder block 
L MICROHONED within .0005” for diametric 


size, roundness, straightness and alignment. 


Plastic guides stabilize tool and control cut- 
ting. One bank of abrasives MICROHONE all 


bores. 


This double column Model 740 machine. 
equipped with new guided type MICROMOLD 
tools MICROHONES Main Bearings in 60 Block® 
per hour, removing approximately .002” stock 
from the diameter of each bearing. The biotks 
are automatically taken from the line, conyveyed_ 
to either of the columns, and MICROHONED: 
The operator makes occasional spot checks | as 
the blocks leave the machine. 


Write for Crees Hatch MICROMATIC HONE CORPORATION 
for complete stary 8100 SCHOOLCRAFT AVENUE . DETROIT 4, MICHIGAN 
on MICROHONING District Field Offices; 1323 S$. Santa Fe Avenue, Los Angeles 21, California * 206 S 

. Moin Street, Rockford, Iilincis * 231 S, Pendieton Avenue, Pendleton, indiona * 

Interrupted Surfaces. MICRO-MOLD Manufacturing Division, Boston’Post Rood, Guilford, Connecticut * 55 

George Street, Brantford, Ontario, Conodoe 
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WORLD’S LARGEST PRODUCER 


OF SLEEVE BEARINGS: 
AND BUSHINGS 


* 


Our Design Engineers 
are ot your service 


N\ 


SAE JOURNAL, FEBRUARY, 1952 





NN. opportunities for cutting costs of intricate 


parts are being opened up by Thompson 


Products’ advanced developments in casting light 
metals in permanent mold and high pressure dies. 
In many fields, ferrous castings are being replaced 
by more efficient light alloys of aluminum and mag- 
nesium. Records show resulting benefits to industry 
to stronger, more durable products re- 
quiring considerably less machining and 
finishing, and better heat conductivity. 
Through Thompson's unique develop- 
ments in quality control and moulding 


methods, dependable uniformity from 


ANOTHER THOMPSON DEVELOPMENT 


Three ring controlled aluminum pistons for high com- 
pression engines with scalloped skirt. 


piece to piece is eliminating costly scrap losses. 

Thompson’s creative engineers will gladly put 
their many years of experience to work for you by 
showing where and how you, too, can simplify your 
operations with light metals and save on costs. 
Simply write Thompson Products, Inc., Light Metals 
Division, 2269 Ashland Road, Cleveland 3, Ohio. 


hompson Products 


LIGHT METALS DIVISION 
yer Cilla me dell “ 


Cleveland 3, Ohio 


Other Examples of How thompson Light Metals Serve Industry: End Frames for Fractional Horsepower Motors «Housings for Garbage 
Disposal Units «Fan Blades for Industrial Ventilators »Fivid Drives for Automotive Transmissions ~Bazookas for Army Ordinance 
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When COIL SPRINGS 


spring to mind 


PLANTS: Allegan, Mich. - Gary, Ind. - Chelsea, Mich. 

Chicago, Ill. + Logansport, Ind. + Coraopolis, Pa. 

Newton Falls, Ohio + Detroit, Mich. - New Castle, Pa. 
Los Angeles, Calif. - Trenton, N. J. 


DISTRICT OFFICES: 1600 Fisher Bldg., Detroit, Mich. 
7035 West 65th St., Chicago, Ill. 


RESEARCH LABORATORY: Coraopolis, Pa. 
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The Power You Want—When You Want It 
Where You Want It... 


that’s Pontiac’s New Dual-fRkange Performance 


@ More Powerful High-Compression Engine 
@ Wonderful Dual-Range Hydra-Matic Drive* 


@ New High-Performance Economy Axle 


Be sure to see the great 1952 Pontiac! It brings 
you General Motors’ sensational new Dual- 
Range Hydra-Matie Drive*—coupled with 
Pontiae’s great high-compression engine—and 
a new high-performance, economy axle. At the 
touch of your finger, you can elect to have 
tremendous acceleration and snap and go! Or, 
with equal ease, you can choose an altogether 
different type of performance; silken, gliding, 
gas-saving— perfection itself for the open road. 
In other words, you have the power you want 
—where and when you want it. And there are 
many other advancements in the new Pontiac, 
too. Better see it—drive it—today. 


*Optional at extra cost. 


POLLAR FOR DOLLAR YOU CAN'T BEAT A PONTIAC - PONTIAC MOTOR DIVISION OF GENERAL MOTORS CORPORATION 
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cooling problemse 


bring them to... 


When Harrison engineers tackle a particular 
cooling problem, they take into consideration 


all the factors affecting cooling. 


Heat rejection, air flow, and coolant 
circulation are thoroughly investigated, 
and the results are carefully analyzed 


before the radiator is selected. 


Finally, the entire cooling system is subjected 
to tests that simulate the severest operating 


conditions that may be encountered. 
The result is a radiator engineered to do 
a specific job and do it well. 


Our engineering and manufacturing 
facilities are at your disposal. 


We invite you to make use of them. 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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A PISTON RING to satisfy any oil control problem 
. that’s Thompson’s U-FLEX OIL CONTROL 


} ail PISTON RING—used as original equipment by 
|-—> 
I} i ¢ 


Ze] if i} 
yaaa ML, x | fA) closely. You'll find: 
“Thy pn ; — M7, 


Raigemiickincsegl iP! 1. SIMPLE DESIGN that permits mass production 


If i\4 } many car and truck manufacturers. Look at it 


yet gives premium performance at cost of 
ordinary rings. 

2. EXTREME FLEXIBILITY permits conformity 
to cylinder walls—round, out-of-round, tapered 
or worn, 

3. ONE-PIECE CONSTRUCTION assures low 
assembly cost. No shims or expanders required. 
Oil drain holes are never covered. 

4. WIDE OPEN CHANNEL with no obstructions 
where carbon builds assures maximum oil drain- 


age, long life without clogging. 


For engine performance you can 


take for granted: Cound ow Thompson 


5. LIGHT WEIGHT allows U-FLEX to follow 
tapered or out-of-round bores closely athigh speed. 
6. MULTIPLE GAPS distribute oil uniformiy 
around cylinder wall reducing scuffing ia upper 
ring area. 

7. ANY DEGREE OF UNIT WALL PRESSURE, to 
meet the oil control problem at hand, is possible 
with U-FLEX spring-type construction. 

8. RING GROOVE DEPTH variations do not affect 
U-FLEX wall pressure. 

The Thompson engine test laboratories and staff 
of well-trained engineers are available to engine 
builders in solving internal combustion engine 


problems. Call us on any oil control problem. 


Thompson Products, Inc. 


SPECIAL PRODUCTS 


PISTON PINS @ VALVE SEAT INSERTS © CYLINDER DIVISION 
SLEEVES © WATER PUMPS © U-FLEX PISTON RINGS © CAST 
IRON PISTONS e@ VALVE RETAINER CAPS AND LOCKS 2196 Clarkwood Rd. « Cleveland 3, Ohio 
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Heating elements embedded 
in Silastic are used to prevent 
icing of air intake doors 


on jet engines 


In diesel-electric locomotives, 
Silastic gaskets for cylinder 
liners, water ports and oil 
Le eliminate major overhauls 
previously caused by premature 


i ee ee) ae 


Oe ie 

a eee a ie es) 

to 400-450 F., Silastic spark plug boots “=~ 
ea ea uy , 


easy to start on wet mornings 


lagtic works 
Si At temperatures from — 100° to over 500° F., 


in contact with hot oil at 350-400° F., 


in spite of weather, corona, shock and vibration, 


you can count on Silastic to maintain a tight seal 
or to confine electricity at high or low voltages 
That's proved by the fact that Silastic is used 
Ser chore Information, to insulate traction motors, Navy control cable and 
mail this coupon today. ignition cable for aircraft and ordnance vehicles. 
It's used to seal heating and deicing systems, 
bomb bay doors, limit control switches 
and rocker box covers on aircraft; 


sole plates in domestic steam irons; ATLANTA 
CHICAGO 
CLEVELAND 


diesel-electric locomotive engines DALLAS 
(2 Silastic Facts No. 10 on properties and performance 0 0 FY C ft} R S | in if NEW YORK 
(2 Ust of Silastic Fabricators LOS ANGELES 


ge DOW CORNING CORPORATION WYMIRIL |W MIDLAND, MICH. 
Company WASHINGTON, D.C. | 


Address \n Canada: Fibergies Canada Lid, Torento 
"T.M., Reg. U.S. Pat. Off. In Engiand: Midland Silicones Ltd. London 


DOW CORNING CORPORATION 
Dept. No. V—14, Midland, Michigan cylinder liners and water ports in 
Please send me 


Zone State 


j 
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Your inquiry 
is invited 
x 


TABLISHED 


18 B4 


€5 


s] 


ELAPSED TIME SIXTY-EIGHT YEARS 


rv} 
87 Logan Street, Springfield 2, Massachusetts 
TIMERS AND CHRONO-TACHOMETERS 


LABORATORY PANELS 
PROGRAM CLOCK SYSTEMS PIPELINE ANALYZERS 
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Beas Oxcarts Had 


POWER SEAN | 


Why Not Trucks ? 


He er er renee Nae 


l 
F 


When the earliest oxcart creaked and groaned its way 
in man's most ancient effort at wheel transportation, the 
driver who shouted the primitive equivalent of “gee” and 
“haw” had the benefit of power steering. For, he only 
guided the oxen with his voice or whip —the animals supplied 
the power for turning. 

These days about all we see of the ox is the hamburg 
in the corner joint, but in taking the animal out of trans- 
portation we have loaded part of its work on the drivers 
of trucks and other vehicles. In trucks without power steering, 
the driver's muscles have to supply the turning effort. The 
power must come from his arms, shoulders and back. 

Is it progress when we build vehicles that require more 
physical effort to steer than oxcarts? No wonder drivers 
tire and become less efficient—lose the fresh alertness 


that assures safety. 


Vickers Hydraulic Power Steering is much better than the 
ox because you don't have to yell at it or beat it. It takes 
the work out of steering ... requires little more effort than 
a wave of the hand. Wheeling a truck around is so much less 
tiresome that the driver remains fresh, efficient, safe. For 


further information, ask for Bulletin M-5100. 


v ICKERS Incorporated 


1440 OAKMAN BLVD. + DETROIT 32, MICH. 

Application Engineering Offices: ATLANTA ¢ CHICAGO (Metropolitan) 
CINCINNATI « CLEVELAND « DETROIT « HOUSTON «+ LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) « PHILADELPHIA + PITTSBURGH + ROCHESTER 
ROCKFORD + ST.LOUIS + SEATTLE + TULSA + WASHINGTON « WORCESTER 


Ma 


POWER STEERING 


Pes ae hu meta 
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fabricated parts 


Metals, papers, 
eas cloth, cork, 


* ALPENA 


ebdiiole 


wm MARINE CITY 
BELDING ; eal 


BRIGHTON 


DETROIT GASKET & MANUFACTURING COMPANY 


Pai Teka Er L 
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ME i NO lint alg BAe 


== AMERICAN CHEMICAL Paint Compa 


AMBLER 


Technical Service Data Sheet 
Subject: Protecting Aluminum with ‘‘ALODINE’’* 


INTRODUCTION ALODIZING IS EASY AND EFFECTIVE 


: . odizing process is ; ica a 
Aluminum not only corrodes when exposed unpainted to The Al lizing pr Kees 8 chemic al one and does not 


the atmosphere (particularly in moist, salt-laden air or in- require electrolytic techniques or equipment. Alodizing is 


dustrial fumes) but also sheds paint unless the surface is simple, foolproof, low in cost, and requires a minimum of 


actually changed prior to finishing. Simple treatments in equipment. Essentially, the process consists of the following 
volving cleaning, or etching, or both, which heretofore have easily controlled operations or steps 
been used extensively, do not change the chemical composi 1. Cleaning the work 
tion of the surface and are inadequate. Far from retarding 2. Rinsing the cleaned aluminum surfaces. 
the corrosion of unpainted aluminum, such processes may in 3. Coating with “Alodine 
fact stimulate it : 
1. Rinsing with clean water 

In general, coatings integral with the aluminum itself 5. Rinsing with warm “Deoxylyte” (acidulated rinse). 
have proved to be far more effective than cleaning and 6. Drying 
etching treatments for bonding paint and protecting the Alter treatments. Alodiaed elumioum provides an ideal 


metal. “Alodine”’, which forms a stable, durable, non-metal 
bonding surface for paint, wax, adhesive, or other organic 
lic surface on aluminum, anchors the paint finish, prolongs ; 
paint life, and protects aluminum exposed unpainted in 


moist and salt-laden atmospheres 


finishes. These should be applied in accordance with the 
manufacturer's directions. Unpainted or exposed areas will 
be protected by the tough, durable “Alodine” surface. 


CHARACTERISTICS OF THE ALODINE’ COATING 
Non-metallic surface, integral with aluminum "ALODINE”’ MEETS SERVICE 


it protects SPECIFICATIONS 


“Alodine” applied by immersion or spray complies with 


TYPE 


COLOR Depending on alloy created, color range is from 
an iridescent blue-green to a dark slate grey 


THICKNESS om 0.01 t 0.08 mil. No appreciable dimen 
ional changes occur when aluminum is Alodized the rigid performance requirements of both industrial and 


mgs. pet square foot, Optimum: 100 Government specifications. The following is a list of Service 


mgs. per square foot 


WEIGHT 
Specifications which “Alodine” meets at the present time. 


SOLUBILITY Be - ya hy FB Fy MIL-C-5541 U. S. Navord O.S. 675 
g acids and alkalis which attack MIL-S-5002 1G6E4 (SHIPS) 
- ES Ghats ot Meee AN-F-20 AN-C-170 (See MIL-C-5541) 


mecentrated nitric acid. Soluble in U.S.A. 72-53 (See AN-F-20) 


lium nitrate, et 


ELECTRICAL 


RESISTANCE 
senrpeasasiate BRUSH ‘‘ALODINE” PROTECTS ALUMINUM 
HEAT STABILITY Unimpaired at temperatures that melt aluminum 
IN THE FIELD, SHOP, OR HANGAR 


Brush “Alodine” is easily applied in a simple brush-on 


FLEXIBILITY Integral with and as flexible as the aluminum 


self. Can withstand moderate draws 


ABRASION | Approximately 90% of that provided by chromic 
RESISTANCE acid anodized aluminum or flow coat process to large assemblies and surfaces—air- 
etibdhanenilen ta Chins ectd snadtilan planes, trucks, trailers, boats, housing, building siding, rail- 


SALT SPRAY 
.. POI Se SUMENNEE cS anS way cars, bridges, etc.—that are too bulky or too remote to 


dizing 


be conveniently treated in tanks or a multi-stage power 


PAINT- leet Died i ian. 5 . . : 
| cell qual to or superior to anodizing spray washer. The cleaning and coating chemicals for Brush 

BONDING pray 8 8 

$$$ Alodizing are shipped in bulk or in the convenient Brush 


TOXICITY aneaienen “Alodine” Chemical Kit No. 1. This Kit contains enough 


BIMETALLIC Shows good resistance against bimetallic or gal chemicals to treat about 1,000 square feet of surface and 


CORROSION } vanic corrosion is an ideal package for use at airfields of commercial airlines 
RESISTANCE | 


or of the Armed Services anywhere. 


CHEMICALS WRITE FOR FURTHER INFORMATION ON “ALODINE” CHEMICALS 
.AH) AND ON YOUR OWN ALUMINUM PROTECTION PROBLEMS. or 
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| gry works to serve tractors, airplanes and boats. 
the nation’s needs in peace Their 40-year record of depend- 
and in defense. In 28 great Auto- able performance is summed up 


Lite plants from coast to coast, in the phrase, “You're Always 
Auto-Lite produces more than Richt With Auto-Lite.” 
400 products which are original 6 . mto-sste. 
equipment on many makes of THE ELECTRIC AUTO-LITE COMPANY 
America’s finest cars, trucks, Toledo 1, Ohie Torente, Ontario 


Spark Plugs « Fuel Pumps - Batteries - Bumpers + Generators - Speedometers 
Horns - Switches + Moulded Plastics - Speedometer Cable 
Starting Motors + Ignition Units + Instruments & Gauges + Windshield Wipers 
Lighting Units - Wire & Cable + Gray Iron Castings 
Window Lifts - Metal Fabricated Assemblies - Zinc & Aluminum Base Die Castings 
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You Keep Equipment Moving 
When You Install Permanent 


KLIK 


Automotive Circuit Breakers 


' Provide Permanent Circuit Protection 
e Eliminate Expendable Fuses 
e Compact, Easy to Install 


Permanent Klixon Circuit Breakers safeguard wiring and electrical 
equipment for the full life of the vehicle. These compact, foolproof, easy 
to install Breakers overcome the dis- 

advantages of expendable fuses — they 

do not destroy eopiatune when over- 

loaded — they eliminate the need for 

carrying spare parts — no need to hunt 

for fuse blocks in inaccessible loca- 

tions. 


When properly applied, permanent 
Klixon Circuit Breakers prevent over- 
capacity fusing or “jumping” of the 

rotective device which frequently 

appens when a fuse burns out and no 
replacement is available. 


Install dependable Klixon Circuit 
Breakers in all circuits. Write for in- 
formation today. 


LIXON 


tence eam we 


SPENCER THERMOSTAT 


Division of Metals & Controls Corp. 
1502 FOREST ST., ATTLEBORO, MASS. 


Typical Klixon Circuit Breakers 


Klixon Circuit Breakers are available in a 
wide range of types and ratings to meet all 
circuit protection requirements. 
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BOHN ALUMINUM & BRASS CORPORATION 
GENERAL OFFICES: LAFAYETTE BLDG. * DETROIT 26, MICHIGAN 


EXTRUSIONS * CASTINGS * FORGINGS * PISTONS «¢ BEARINGS 
INGOTS * REFRIGERATION PRODUCTS * AIRCRAFT PARTS 
AUTOMOTIVE REPLACEMENT PARTS 


TELEVISION! 
“American Forum of the Air” . . . Every Sunday Afternoon on NBC Television 
Consult Your Newspaper for Time and Station 


NEVOLYA is an 
important word 


to Communist 
leaders. 


It means SLAVERY. 


It keeps the 
Red Masters in 
power. 


NEVOLYA is never 
mentioned by the 
pink-peddlers who 


preach Communism. 


Resist any schemes 
which might shackle 
you. 


They lead to Communism 
and the price is 
NEVOLYA. 





V. Pool, Director 
|, DEPARTMENT —™ eS 
Charles Sowyet, 


) pacts FOR INDUSTRY 


SERIES: M31L-00 


ember 24, 195! 


COMBUSTION ENGINES 
ND AIRCRAFT) 


FOR RELEASE: _S€ 


INTERNAL 
(EXCEPT AUTOMOTIVE A 


P the latest U.S. Bureau of the Census statistics again provide proof 
of top preference for Wisconsin Heavy-Duty Air-Cooled Engines. 


According to Census Bureau figures covering ALL carburetor type 
internal combustion engines (except automotive and aircraft) 
made by 41 different manufacturers, a total of 566,777 engines 
of 11 to 175 cu. inches displacement were produced and shipped 
by these concerns to other companies during 1950. (This does not 
include so-called “captive” engines built and incorporated into 
equipment of the same company). 


Of the total of 566,777, Wisconsin Motor Corporation figures 
show that 206,737 were produced by this company, or 36.4% of 
the total in the specified H.P. range. The balance of 63.6% was 
divided among 40 other engine builders. 


These figures are significant because they again offer outstanding 
proof of preference for Wisconsin Air-Cooled Engines by power 
equipment builders, distributors, dealers and users of power- 
operated machines and engines. And this preference is based on 
PERFORMANCE — best expressed by “Most H.P. Hours” of on- 
the-job service. 


It pays to build, sell and use GOOD ENGINES. You can't do AB es V-type 


4-cylinder 


better than to get behind Wisconsin Heavy-Duty ' ry 
Air-Cooled Engines . . . the line of least sales 2 


resistance and top preference. 


Fi 
eZ 


a _ pi 8 a 7 in P 
ee ORL 
ay in Bi World's Largest Builders of Heavy-Duty Air-Cooled Engines 
Be ha MILWAUKEE 46, WISCONSIN 

; 
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AIRCRAFT ROCKETS and WHEELS, BRAKES, HUBS ond DRUMS SHELLS and 
ENGINE PARTS OTHER PROJECTILES FOR ALL MILITARY VEHICLES SHELL CASINGS 
(Also Electric Brakes, Brake Power Equipment, Power Chambers and Valves for All Military Vehicles) 





* 
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On every count, your greatest 


3 PERFORMANCE SAVINGS 


There are major savings, alone, in the safe, time-tested perform 
ance you know Bundyweld Tubing will deliver in your automo- 
tive equipment. In the past twenty years, 360,000 miles of 
Bundyweld have been used in the brake-line systems of cars, 
trucks, tractors and buses in all price ranges. Extra-rugged, 
Bundyweld helps your automotive product live up to your 
performance promises. 


= FABRICATION SAVINGS 


Once your designers work out new tubing parts, trust 
Bundy to come up with the fastest, most practical way to 
produce them. You save, because Bundy can run with the 
ball, turn out parts that help achieve your engineering, 
design or performance objectives. Typical of Bundy- 
created parts is the hydraulic line, above, for automatic 
car-window lifts. 


Bundyweld Tubing 


DOUBLE-WALLED FROM A SINGLE STRIP 


WHY BUNDYWELD IS BETTER TUBING 


~<+ 


QC: O Ap 52 i Sool 

\ ym Vee? We | ep ~ hea 2 \\ iw NOTE the exclusive 

y et MWR | py ag *° °/6 0.0. | patented Bundyweld 

aA N ' _ " A ry " 7 beveled edges, which 
ot - 


afford a smoother 
Bundyweld starts as continuously rolled passed through a fur Bundyweld, double p SIZES UP joint, absence of bead 
a single strip of twice around later nace. Copper coat walled and brazed Pr Uj ” and less chance for 
copper-coated steel ally into a tube of ing fuses with steel. through 360° of wall , TO %” O.D. 
Then it's ° uniform thickness, and Presto oe contact. any leakage. 


Bundy Tubing Distributors and ® entatives Cade 42, Mass.: Austin-Hastings Co., inc, 226 Binney St * Chattanooga 2, Tenn.: Peirson-Deakins Co., 823-824 Chattanooga 
Bonk Bidg . Chicage 32, lil: Lapham-Hickey Co, 3333 W. 47th Place . Elizabeth, New Jersey: A.B. Murray Co., inc., Post Office Box 476 . Philadelphio 3, Penn.: 
Rutan & Co, 1717 Sansom St . Son Francisco 10, Calif: Pacific Metals Co., Ltd. 3100 19th St . Seattle 4, Wash.: Eagle Metals Co., 4755 First Ave. South 
Terento 5, Ontarie, Canada: Alloy Metal Sales, Ltd, 88! Bay St. . Bundyweld nickel and Mone! tubing is sold by distributors of nickel and nickel alloys in principal cities. 
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automotive tubing buy 


Specify Bundyweld Tubing and you buy time-proved, safe 


performance, priceless in itself. You buy tubing features without 


parallel, backed by engineering skills dedicated to cutting costs. 


Measure all that you buy in Bundyweld Tub- 
ing against the performance standards and cost 
requirements you set for brake lines, oil lines, 
and other automotive tubing parts. 

You buy safety. Since 1930, over a third of 
a million miles of Bundyweld Tubing have been 
used in brake lines of cars, trucks, buses, and 
tractors of all prices, kinds, and types. Billions 
of miles traveled by these vehicles prove Bundy- 
weld’s safety. 


You buy tubing features without parallel. 
Bundyweld is the only tubing double-walled 


from a single strip, copper-brazed through 360° 
of wall contact. It’s extra-sturdy, extra-strong; 


has high bursting strength, high resistance to 
severe shock and vibration fatigue. 


You buy the industry’s finest engineering 
skills, which can mean major savings in the long 
run. Bundy men called in during critical design 
and planning phase are often able to bring about 
major savings in materials, tooling costs, or pro- 
duction time at that point. 

Then, promptly, and as specified, Bundyweld 
rolls into your production lines—either fabri- 
cated by Bundy or in lightweight coils and lengths 
for easy, economical fabrication by your men. 

Price-minded, performance-minded automo- 


tive engineers know there is no adequate substi- 
tute for Bundyweld Tubing. Or for Bundy skills. 


Contact a Bundyweld Distributor (listed lower left), or write direct to Bundy Tubing Company, Detroit 14, Michigan 


3 e COSTS CUT 


You save through constant efforts inside Bundy to ferret out 
better, faster, more economical production methods. Exam- 
ple: Special burring operation on drain tube (circled) in 
battery tray, above, has now been eliminated by an improved 
production technique, and savings passed on to Bundy cus- 
tomer in lowered costs per unit For true economy in auto- 
motive tubing parts, specify Bundyweld! 
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4. MORE PRODUCTION SAVINGS 


Bundy-built assembler, above, demonstrates more typical 
Bundy production advances. Assembler automatically slips 
rubber washer over bead at end of tube, eliminates former 
expensive hand operation, speeds output at appreciably lower 
cost, which Bundy customer shares. Look into the ultimate 
cost of tubing; count by count, you'll find Bundyweld is your 
finest tubing “buy.” 





REPI ’ l A i | J |] EXECUTIVE ENGINEER—41. Diversified ex- 
e perience in Engineering and Manufacturing of 
Refrigerators, Freezers, Washers, lroners, and 
other Appliances. Detailed in production engi- 
neering, production control, plant engineering, 
product design and development, factory cost, 
purchasing, personnel, and sales engineering 
Former positions—Works Manager, Chief En- 
gineer, and Chief Production Engineer. Present 
salary—5 figures 
Box 113, S. A. E. Journal 
29 West 39th Street, New York 18, N. Y. 


"7 HARDNESS TESTING 


Brinell—Shore—Scale 


Included in our improved Portable Sclero- 
scope Model D-1. This efficient single scale 
tester registers Brinell-Shore values without 
damage to the work. The old standby for 
thirty-five years. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC. 


90-35 Van Wyck Expressway, Jamaica 2. ©. Y 


10 NEW and 61 REVISED 


AERONAUTICAL 
MATERIAL 
SPECIFICATIONS 


were issued 
December 1, 1951 
For further information please write 
SOCIETY OF AUTOMOTIVE ENGINEERS, INC. 
29 WEST 39 STREET, NEW YORK 18, N. Y. 


The dest in equipment and the dest of men 


have earned Indiana Gear a nation-wide 


reputation for producing the dest in pre- 


cision gears. MANAGEMENT EXECUTIVE 
(Technical) 


©ghews above bs en intrisste plan Graduate mechanical engineer, under 40; over 

15 years line, staff, and executive experience: 
etery cege on which @ fen-thev- development, purchasing, production, manufac- 
sandth tolerance must be main turing, sales and plant management;—desires 
tained. new connection. 


Established, growing organizaton, not de- 


pendent on defense program, with suitable op- 
portunity, preferred. 
Salary and incentive. 


Kindly supply all pertinent details, in reply to: 


Sa = Box 114, SAE Journal 
: 29 West 39th St., New York 18, N. Y. 
INDIANA GEAR WORKS + INDIANAPOLIS 7, INDIANA nn = a os 
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Investigate die-formed 


“COMPO and‘ POWDIRON parts: 


Parts die-formed by powder metallurgy methods from “COMPO” porous bronze 
and "“POWDIRON" sintered iron are ready for installation when they reach you. 
They're accurately die-formed at Bound Brook to the final dimensions you want. 
There's no need for machining operations at your plant! 
When you specify “COMPO” and “POWDIRON" parts in your product designs, you 
free critical tools and skilled manpower for other tasks. And you can speed up 
production, because “COMPO” and ‘POWDIRON" are in freer supply 
than some other materials. 


Write on company letterhead for informa- 
tion on “COMPO” and “POWDIRON”. 


se | 
Beller Buy Bound Brook “POWDIRON” 


“BOUND BROOK” 


BOUND BROOK,N.J. © BOUND BROOK 9-0441 
Manvfacturers of bearings and parts — Established 1883 
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Yes, there’s more to “‘air power” than meets the 
eye in the sky. There’s the air power that’s gener- 
ated by compressors, ranging in size from very 


large to very small. 


They supply the air power for wrecking and for 
building, for road maintenance, for paint spraying, 
for driving rivets—for a list of applications re- 
quiring far more space than this page permits. 


The engines that drive the compressors, that keep 
the air power alive and strong, obviously must 
meet all kinds of load demands and in all kinds of 
weather. And the Marvel-Schebler carbureter is 
doing a yeoman’s job of maintaining the right 
fuel-air mixture all along the line. 


A 
j 


/ (Y f 
3 am THe Uyhound, TOO, 


Proper design and calibration is the secret of this 
success, contributing to efficient operation and a 
dependability that has received the stamp of 
approval from an impressive list of engine manu- 
facturers. 


Over the years, Marvel-Schebler has accumulated 
a wealth of experience in carbureter applications 
for many different types and sizes of industrial 
engines. This experience pays off for Marvel- 
Schebler customers . . . in long life, dependable 
service, and efficient operation. If your engines are 
used in a variety of applications requiring versatile 
carbureter performance, bring us your problems. 


MARVEL-SCHEBLER PRODUCTS DIV. 
Borg-Warner Corp., Decatur, Ill. 


MARVEL-SCHEBLER 


CARBURETERS 
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Powerful 
=| sealing unit 
swivels 
freely 


Schrader Tire Valve Caps are designed with the metal 
outer shell and the specially compounded rubber 
sealing unit doubly reinforced with non-collapsible 
metal plates. Schrader Valve Caps are guaranteed 
air-tight up to 250 Ibs. You can be sure any vehicle, 
any tire, equipped with Schrader Tire Valves, sealed 
with these quality Schrader Caps, has positive pro- 
tection at this vital point. 


A. SCHRADER’S SON, BROOKLYN 17, N. Y. 
Division of Scovill Manufacturing Company, Incorporated 


AEG. U.S PAT OFF 
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Tires that ride 
fo work and play 


Load the family in the car. Head for the beach, the country, or 


town or church... with never a fear about the tires. They're built 
to give protection for many miles of easy, economical driving. 
A key to dependable tire performance is the valve that Jocks the 
air in the tire. 


FIRST NAME IN TIRE VALVES 
FOR ORIGINAL EQUIPMENT AND REPLACEMENT 
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American Brakeblok Div. of the 
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American Chemical Paint Co. 202 


ABSOLUTE 
SECURITY 


for 
BOLTED 


ASSEMBLIES/ 


OTHER ADVANTAGES 

¢ Easy, fast assembly with 
hand or power drivers - 

© Only 3 bolt threads needed 

¢ Withstand temperatures up to 


400° F. without loss of hold- 
ing power. Special materials 
available for higher tem- 
peratures. 


¢ No damage to nut or nut seat 
¢ May be removed and re-used 


WIDELY USED ON: 


Connecting rods,brake parts, 
exhaust manifolds, body 
hold down, engine mount- 
ings, shock absorber mount- 
ings, main bearings, etc. 


Samples and detailed 
on request 


The PALNUT Co. 


10 Cordier St., 
Irvington 11, N. J. 


Detroit: 
730 Eight Mile Road 


American Felt Co. 

Associated Spring Corp. 

Avon Tube Division Higbie Mfg. 
Company 

Barnes Co., Wallace 
Spring Corp.) 

Barnes Co., Wallace Ltd. 
Assoc. Spring Corp.) 

Barnes-Gibson-Raymond Div. 
Assoc. Spring Corp. 


(Div. Assoc. 


(Div. 


Oy apt 


PALNUT 


LOCK NUTS 


ra aly 


Ordinary nut carries load — 
PALNUT keeps it tight with 
Double Spring 
Action. 


Locking 


Other PALNUT Self-Locking Nuts 


atin 
® 


Fastening 
at Low Cost 


on Molding strips, lights, 
medallions, dash, glove 
compartment, etc. 
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Spring Corp.) 

Revere Copper & Brass, Inc. 
Rochester Mfg. Co. 
Rockford Clutch Div. Borg-Warner 

Corp. 

Rohr Aircraft Corp. 
Ross Gear & Tool Co. 
Saginaw Steering Gear Div. 

General Motors Corp. 
Schrader’s Son, A. 

Sealed Power Corp. 

Shore Instrument & Mfg. Co., Inc. 
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Spencer Thermostat Div. Metals & 

Controls Corp. 

Spicer Mfg. Div. of the Dana 

Corp. 113, 
Standard Electric Time Company 
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Lockwasher, Inc. 

Standard Steel Spring Co. 

Sterling Aluminum Products, Inc 
Stewart-Warner Corp. 

Stuart Oii Co., Ltd. D. A. 

Superior Steel Corp. 

Thermo Electric Co., Inc. 

Thomson Industries, Inc 116 
Thompson Products, Inc., 

Accessories Div. 175 
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Special Products Div. 197 
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Valve Div. 173 
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Twin Disc Clutch Co. 
United Engine and Machine 


Company 


Universal Products Co., Inc 


Vickers, Inc. 


Victor Manufacturing & Gasket 


Co 


Wagner Electric Corp 


Waldes Kohinoor, Inc. 

Wallace & Tiernan Products, Inc. 
Waterman Products Co., Inc. 
Wausau Motor Parts Company 
Wellman Company, 8. K., The 
Wisconsin Motor Corp. 
Yates-American Machine Co. 
Young Radiator Co. 


. . . right for diesel locomotives 


Standard bearer of modern American railroads — the 
diesel locomotive is among the toughest of all radiator 
applications. Its space limitations, power concentration 
and vibration characteristics are as critical or more 

so than any in industry. 


To lick these problems, more than half of the leading 
diesel locomotive manufacturers in the United 
States turn to Yates-American. 


right for your application, too 


Whatever your products — trucks, tractors, compressors, 
power plants — you can be sure of best results with 
Yates-American radiators. Write today for 

full information. 


California Representative: E. E. Richter & Son, Emeryville, California 


Titeflex, Inc. 
Torrington Co. (Needle Bearings) 
Tung-Sol Electric, Inc. 
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In these days when so many 
materials are hard to find, it is a 
pleasure to tell you that felt is 
plentiful and free of all restrictions. 

American can fill your orders, 
large or small, for either roll felt or 
felt parts cut to your specifications. 

Sales Offices are maintained by 
American in all sections of the 
country. Get in touch with the one 
nearest you. You will receive im- 
mediate attention, and delivery will 
be rapid. 

And remember that the Engineer- 
ing and Research Laboratories at 
Glenville are ready to collaborate 
with you on such matters as the 


selection and specification of felt 
and new allied products to meet 
your specific needs. 

For all the felt you need—call 
American! 


American Felt 
Com iy 


GENERAL OFFICES 
P.O. Box 5, GLENVILLE, CONN 


SALES OFFICES: New York, Boston, Chicago, Detroit, 
Cleveland, Rochester, Philadelphia, St. Lovis, Atlanta, 
Datias, San Francisco, Los Angeles, Portiand, Seattle, 
Sen Diego, Montreal—PLANTS: Glenville, Conn.; 
Franklin, Moss.; Newburgh, N. Y.; Detroit, Mich; 
Westerly, &. L—ENGINEERING AND RESEARCH 
LABORATORIES: Glenville, Conn 
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LABOR 
SAVER 


in more ways 
than one with 


FAFNIRS : 
on the job " 


PAC Ce ee Tia 
whenever servicing of auger parts requires 
PIPES ba es le 


One man can do a lot of harvesting with the 14 foot 
Gleaner-Baldwin self-propelled, 70 H.P. Combine illus- 
trated. It has the capacity to handle practically any 
crop. But more than that, it’s designed to require a mini- 
mum of servicing time. For example, every constant 
rotating shaft (except slow speed reel) is mounted on 
anti-friction bearings ... and that’s where Fafnir Ball 
Bearings come in. 

At 33 turning points on the raddle type combine and 


31 on the straw walker type, Fafnir Flangettes have 


Fafnir Flangette .. . easier to 
install — costly machining 
eliminated. 


been installed. The Flangette consists of a lightweight, 
compact sturdy housing formed by two pressed steel 
flanges and a standard Fafnir Wide Inner Ring Ball 
Bearing with self-locking collar. Bearings are self- 
aligning and sealed both sides with Fafnir Mechani- 
Seals... to keep grease in... contaminants out. Flang- 
ettes are easily bolted anywhere on the machine. Features 
like the Flangette make Gleaner-Baldwin Combines 
more valuable than ever in these “help-scarce” times. 


The Fafnir Bearing Company, New Britain, Conn, 


FAFNIR 


BALL BEARINGS 


(eb 
MOST COMPLETE =) LINE IN AMERICA 
QS 


BUSINESS PRESS INC 
Lancaster, Pennsylvania 





if you want to save steel on hollow parts, 
YOUR ACE IS IN THIS HOLE! 


HEN you use seamless tubing for hollow cylin- 

drical parts, the hole is already there. You machine 
away less scrap than you do with bar stock, get more 
parts per ton of steel. And to help you save more steel, 
the Timken Company offers a tube engineering service 
which recommends the most economical tube size for 
your job—guaranteed to clean up. 

With Timken" seamless tubing, you make your ma- 
chine tools more productive. Drilling the center hole is 
eliminated; finish boring is often your first production 
step. As a result, screw machine stations are released 


YEARS AHEAD— THROUGH EXPERIENCE AND RESEARCH 


for other operations. You have more machining capac- 
ity without adding more machines. 

Because the piercing process by which Timken tubing 
is made is basically a forging operation, you have fine 
forged quality in your product. The tubing has a uniform 
spiral grain flow for greater strength and a refined grain 
structure which brings out the best in the quality of the 
metal. And from tube to tube and heat to heat, this 
quality is always uniform due to the Timken Company’s 
rigid quality control. The Timken Roller Bearing Com- 
pany, Steel and Tube Division, Canton 6, Ohio. Cable 
address: “TIMROSCO”. 


hot rolled and cold finished alloy 
“ Ait ard atandard twol 
teel tubing 





